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© International Electrotechnical Commission

ATTENTION
VOTE PARALLÈLE

CEI – CENELEC
L’attention des Comités nationaux de la CEI, membres du
CENELEC, est attirée sur le fait que ce projet final de
Norme internationale est soumis au vote parallèle. Un
bulletin de vote séparé pour le vote CENELEC leur sera
envoyé par le Secrétariat Central du CENELEC.

ATTENTION
IEC – CENELEC

PARALLEL VOTING
The attention of IEC National Committees, members of
CENELEC, is drawn to the fact that this final Draft
International Standard (DIS) is submitted for parallel
voting. A separate form for CENELEC voting will be sent to
them by the CENELEC Central Secretariat.
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3DJH

)25(:25' 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 6
,1752'8&7,21 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 8

&ODXVH

4 *HQHUDO1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 9
414 6FRSH 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 9
415 1RUPDWLYH#UHIHUHQFHV 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 9
416 'HILQLWLRQV 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 :

5 0DQXIDFWXUHU*V#GRFXPHQWDWLRQ111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 :
6 +DUGZDUH#VSHFLILFDWLRQ 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ;

614 ,QWHUFRQQHFWLQJ#ZLUH 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ;
615 &RQGXFWRU#GHILQLWLRQV 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ;
616 (OHFWULFDO#FRQQHFWLRQV2VKLHOG#UHTXLUHPHQWV 11111111111111111111111111111111111111111111111111111111111111 ;
617 &RQQHFWRU 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 ;
618 (OHFWULFDO#VLJQDO#FKDUDFWHULVWLFV 1111111111111111111111111111111111111111111111111111111111111111111111111111111 ;

7 'DWD#WUDQVPLVVLRQ 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 <
8 'DWD#IRUPDW#SURWRFRO 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111143

814 &KDUDFWHUV 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111143
815 )LHOGV 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111144
816 6HQWHQFHV1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111145

9 'DWD#FRQWHQW 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111149
914 &KDUDFWHU#GHILQLWLRQV 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111149
915 )LHOG#GHILQLWLRQV1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111114<
916 $SSURYHG#VHQWHQFHV 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111155

: $SSOLFDWLRQV 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111188
:14 ([DPSOH#VHQWHQFH 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111188
:15 ([DPSOHV#RI#UHFHLYHU#GLDJUDPV 1111111111111111111111111111111111111111111111111111111111111111111111111111118;

$QQH[#$#+LQIRUPDWLYH,## 0LQLPXP#UHTXLUHG#VHQWHQFHV#IRU#HTXLSPHQW#ZLWK#GLJLWDO#LQWHUIDFHV
FRQIRUPLQJ#WR#,02#UHVROXWLRQV#DQG#,78#UHFRPPHQGDWLRQV#DQG#WKHLU#DVVRFLDWLRQ#ZLWK
WKH#UHOHYDQW#,(&#DQG#,62#VWDQGDUGV 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111118<
$QQH[#%#+LQIRUPDWLYH,## *ORVVDU\ 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111196
$QQH[#&#+QRUPDWLYH,## *XLGHOLQHV#IRU#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV 111111111111111111:3

%LEOLRJUDSK\ 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:9
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,17(51$7,21$/#(/(&7527(&+1,&$/#&200,66,21
BBBBBBBBBBB

0$5,7,0(#1$9,*$7,21#$1'#5$',2&20081,&$7,21
(48,30(17#$1'#6<67(06#±

',*,7$/#,17(5)$&(6#±

3DUW#4=#6LQJOH#WDONHU#DQG#PXOWLSOH#OLVWHQHUV

)25(:25'
4, 7KH# ,(&# +,QWHUQDWLRQDO#(OHFWURWHFKQLFDO#&RPPLVVLRQ,# LV#D#ZRUOGZLGH#RUJDQL]DWLRQ# IRU#VWDQGDUGL]DWLRQ#FRPSULVLQJ

DOO# QDWLRQDO# HOHFWURWHFKQLFDO# FRPPLWWHHV# +,(&# 1DWLRQDO# &RPPLWWHHV,1# 7KH# REMHFW# RI# WKH# ,(&# LV# WR# SURPRWH
LQWHUQDWLRQDO#FR0RSHUDWLRQ#RQ#DOO#TXHVWLRQV#FRQFHUQLQJ#VWDQGDUGL]DWLRQ# LQ# WKH#HOHFWULFDO#DQG#HOHFWURQLF# ILHOGV1#7R
WKLV# HQG# DQG# LQ# DGGLWLRQ# WR# RWKHU# DFWLYLWLHV/# WKH# ,(&# SXEOLVKHV# ,QWHUQDWLRQDO# 6WDQGDUGV1# 7KHLU# SUHSDUDWLRQ# LV
HQWUXVWHG# WR# WHFKQLFDO# FRPPLWWHHV># DQ\# ,(&# 1DWLRQDO# &RPPLWWHH# LQWHUHVWHG# LQ# WKH# VXEMHFW# GHDOW# ZLWK# PD\
SDUWLFLSDWH# LQ# WKLV# SUHSDUDWRU\# ZRUN1# ,QWHUQDWLRQDO/# JRYHUQPHQWDO# DQG# QRQ0JRYHUQPHQWDO# RUJDQL]DWLRQV# OLDLVLQJ
ZLWK#WKH#,(&#DOVR#SDUWLFLSDWH#LQ#WKLV#SUHSDUDWLRQ1#7KH#,(&#FROODERUDWHV#FORVHO\#ZLWK#WKH#,QWHUQDWLRQDO#2UJDQL]DWLRQ
IRU# 6WDQGDUGL]DWLRQ# +,62,# LQ# DFFRUGDQFH# ZLWK# FRQGLWLRQV# GHWHUPLQHG# E\# DJUHHPHQW# EHWZHHQ# WKH# WZR
RUJDQL]DWLRQV1

5, 7KH# IRUPDO# GHFLVLRQV# RU# DJUHHPHQWV# RI# WKH# ,(&# RQ# WHFKQLFDO# PDWWHUV# H[SUHVV/# DV# QHDUO\# DV# SRVVLEOH/# DQ
LQWHUQDWLRQDO#FRQVHQVXV#RI#RSLQLRQ#RQ# WKH# UHOHYDQW#VXEMHFWV#VLQFH#HDFK# WHFKQLFDO#FRPPLWWHH#KDV# UHSUHVHQWDWLRQ
IURP#DOO#LQWHUHVWHG#1DWLRQDO#&RPPLWWHHV1

6, 7KH#GRFXPHQWV#SURGXFHG#KDYH#WKH#IRUP#RI#UHFRPPHQGDWLRQV#IRU# LQWHUQDWLRQDO#XVH#DQG#DUH#SXEOLVKHG# LQ#WKH#IRUP
RI#VWDQGDUGV/#WHFKQLFDO#UHSRUWV#RU#JXLGHV#DQG#WKH\#DUH#DFFHSWHG#E\#WKH#1DWLRQDO#&RPPLWWHHV#LQ#WKDW#VHQVH1

7, ,Q# RUGHU# WR# SURPRWH# LQWHUQDWLRQDO# XQLILFDWLRQ/# ,(&# 1DWLRQDO# &RPPLWWHHV# XQGHUWDNH# WR# DSSO\# ,(&# ,QWHUQDWLRQDO
6WDQGDUGV# WUDQVSDUHQWO\# WR# WKH# PD[LPXP# H[WHQW# SRVVLEOH# LQ# WKHLU# QDWLRQDO# DQG# UHJLRQDO# VWDQGDUGV1# $Q\
GLYHUJHQFH# EHWZHHQ# WKH# ,(&# 6WDQGDUG# DQG# WKH# FRUUHVSRQGLQJ# QDWLRQDO# RU# UHJLRQDO# VWDQGDUG# VKDOO# EH# FOHDUO\
LQGLFDWHG#LQ#WKH#ODWWHU1

8, 7KH# ,(&# SURYLGHV# QR#PDUNLQJ# SURFHGXUH# WR# LQGLFDWH# LWV# DSSURYDO# DQG# FDQQRW# EH# UHQGHUHG# UHVSRQVLEOH# IRU# DQ\
HTXLSPHQW#GHFODUHG#WR#EH#LQ#FRQIRUPLW\#ZLWK#RQH#RI#LWV#VWDQGDUGV1

9, $WWHQWLRQ# LV#GUDZQ#WR#WKH#SRVVLELOLW\#WKDW#VRPH#RI#WKH#HOHPHQWV#RI#WKLV#,QWHUQDWLRQDO#6WDQGDUG#PD\#EH# WKH#VXEMHFW
RI#SDWHQW#ULJKWV1#7KH#,(&#VKDOO#QRW#EH#KHOG#UHVSRQVLEOH#IRU#LGHQWLI\LQJ#DQ\#RU#DOO#VXFK#SDWHQW#ULJKWV1

,QWHUQDWLRQDO# 6WDQGDUG# ,(&# 9449504# KDV# EHHQ# SUHSDUHG# E\# ,(&# WHFKQLFDO# FRPPLWWHH# ;3=
0DULWLPH#QDYLJDWLRQ#DQG#UDGLRFRPPXQLFDWLRQ#HTXLSPHQW#DQG#V\VWHPV1

7KLV#VHFRQG#HGLWLRQ#FDQFHOV#DQG#UHSODFHV# WKH# ILUVW#HGLWLRQ#SXEOLVKHG# LQ#4<<8/#DQG#FRQVWLWXWHV#D
WHFKQLFDO#UHYLVLRQ1#7KLV#SDUW#RI#,(&#94495#LV#FORVHO\#DOLJQHG#ZLWK#10($#34;6#YHUVLRQ#51631

7KH#WH[W#RI#WKLV#VWDQGDUG#LV#EDVHG#RQ

)',6 5HSRUW#RQ#YRWLQJ

;32;;;2)',6 ;32;;;259'

)XOO# LQIRUPDWLRQ#RQ# WKH#YRWLQJ# IRU# WKH#DSSURYDO#RI# WKLV# VWDQGDUG# FDQ#EH# IRXQG# LQ# WKH# UHSRUW#RQ
YRWLQJ#LQGLFDWHG#LQ#WKH#DERYH#WDEOH1

7KLV#SXEOLFDWLRQ#KDV#EHHQ#GUDIWHG#LQ#DFFRUGDQFH#ZLWK#WKH#,622,(&#'LUHFWLYHV/#3DUW#61

$QQH[#&#IRUPV#DQ#LQWHJUDO#SDUW#RI#WKLV#VWDQGDUG1

$QQH[HV#$#DQG#%#DUH#IRU#LQIRUPDWLRQ#RQO\1
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7KH# FRPPLWWHH# KDV# GHFLGHG# WKDW# WKH# FRQWHQWV# RI# WKLV# SXEOLFDWLRQ#ZLOO# UHPDLQ# XQFKDQJHG# XQWLO
53371#$W#WKLV#GDWH/#WKH#SXEOLFDWLRQ#ZLOO#EH

• UHFRQILUPHG>

• ZLWKGUDZQ>

• UHSODFHG#E\#D#UHYLVHG#HGLWLRQ/#RU

• DPHQGHG1
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,1752'8&7,21

,(&# 7&# ;3# LQWHUIDFH# VWDQGDUGV# DUH# GHYHORSHG# ZLWK# LQSXW# IURP# PDQXIDFWXUHUV/# SULYDWH# DQG
JRYHUQPHQW#RUJDQLVDWLRQV#DQG#HTXLSPHQW#RSHUDWRUV1#7KH#LQIRUPDWLRQ#FRQWDLQHG#LQ#WKLV#VWDQGDUG
LV#LQWHQGHG#WR#PHHW#WKH#QHHGV#RI#XVHUV#DW#WKH#WLPH#RI#SXEOLFDWLRQ/#EXW#XVHUV#PXVW#UHFRJQLVH#WKDW
DV#DSSOLFDWLRQV#DQG#WHFKQRORJ\#FKDQJH/# LQWHUIDFH#VWDQGDUGV#PXVW#FKDQJH#DV#ZHOO1#8VHUV#RI#WKLV
GRFXPHQW# DUH# DGYLVHG# WR# LPPHGLDWHO\# LQIRUP# WKH# ,(&# RI# DQ\# SHUFHLYHG# LQDGHTXDFLHV# LQ# WKLV
VWDQGDUG1

7KH# IROORZLQJ# QRWHV# SURYLGH# WKH# EDFNJURXQG# WR# FKDQJHV# LQWURGXFHG# WR# WKH# ILUVW# HGLWLRQ# RI# WKLV
VWDQGDUG1

127(#4## 7KH# VHQWHQFHV# LQ# ,(&# 9449504=4<<8044# ZKLFK# ZHUH# LQGLFDWHG# DV# ³+WR# EH# IXUWKHU# GHYHORSHG,´# KDYH# QRZ
EHHQ#GHYHORSHG1#7KH#VHQWHQFHV#LQYROYHG#DUH=

'6&#±#'LJLWDO#VHOHFWLYH#FDOOLQJ#+'6&,#+VHH#DOVR#'6(/#'6,#DQG#'65,
'70#±#'DWXP#UHIHUHQFH

$6'#±#$XWRSLORW#V\VWHP#GDWD#KDV#EHHQ#GHOHWHG#DQG#UHQDPHG#LQ#OLQH#ZLWK#,02#GHILQLWLRQV#±#VHH#+7&#DQG#+7'#EHORZ1

127(#5## 1HZ#VHQWHQFHV#KDYH#EHHQ#DGGHG=

$&. $FNQRZOHGJH#DODUP
$/5 6HW#DODUP#VWDWH
'6( ([SDQGHG#GLJLWDO#VHOHFWLYH#FDOOLQJ
'6, '6&#WUDQVSRQGHU#LQLWLDWH
'65 '6&#WUDQVSRQGHU#UHVSRQVH
*16 *166#IL[#GDWD
+06 +HDGLQJ#PRQLWRU#VHW
+05 +HDGLQJ#PRQLWRU#UHFHLYH
+7& +HDGLQJ2WUDFN#FRQWURO#FRPPDQG
+7' +HDGLQJ2WUDFN#FRQWURO#GDWD
0/$ */21$66#DOPDQDF#GDWD
0:' :LQG#GLUHFWLRQ#DQG#VSHHG
7/% 7DUJHW#ODEHO
7;7 7H[W#WUDQVPLVVLRQ

127(#6## 7KH#IROORZLQJ#VHQWHQFHV#KDYH#EHHQ#GHOHWHG/#DV#WKH#V\VWHPV#UHIHUUHG#WR#DUH#QR#ORQJHU#LQ#RSHUDWLRQ=

*;$#±#75$16,7#SRVLWLRQ/#2/1#±#20(*$#ODQH#QXPEHUV/#75)#±#75$16,7#IL[#GDWD1

127(#7## 'HWDLOHG#PRGLILFDWLRQV#KDYH#EHHQ#PDGH#WR#WKH#IROORZLQJ#VHQWHQFHV=

)6,/#*%6/#**$/#*56/#06./#066/#26'/#50$/#50%/#50&/#6),/#7///#770/#9%: /#;'5#DQG#='$1

'HWDLOV#RI#WKH#FKDQJHV#DUH#JLYHQ#LQ#WKH#UHOHYDQW#SDJHV1

127(# 8## $#PRGH# LQGLFDWRU# FKDUDFWHU# ILHOG# ³D´# KDV# EHHQ# DGGHG# DV# D# QHZ# ODVW# GDWD# ILHOG# WR# VSHFLILF# VHQWHQFHV/
QDPHO\#$3%/#%:&/#%:5/#*///#50$/#50%/#50&/#97*/#:&9#DQG#;7(1

7KH#PRGH#LQGLFDWRU#FKDUDFWHU#³D´#KDV#EHHQ#GHILQHG#WR#LQFOXGH#WKH#IROORZLQJ#ZKHQ#XVHG#LQ#WKH#GHVLJQDWHG#VHQWHQFHV=

$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#LQSXW#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG

127(#9## $#QRWH#KDV#EHHQ#DGGHG# WR#VHQWHQFHV#$3%/#*///#50$/#50%/#50&#DQG#;7(# +ZKLFK#FRQWDLQ#D#VWDWXV# ILHOG
³$´,#DV#IROORZV=

³1RWH=# WKH#PRGH# LQGLFDWRU# ILHOG#VXSSOHPHQWV# WKH#VWDWXV# ILHOG# +ILHOG#Q,/# WKH#VWDWXV# ILHOG#VKDOO#EH#VHW# WR#9# # ,QYDOLG# IRU
DOO#YDOXHV#RI#PRGH#LQGLFDWRU#H[FHSW#IRU#$# #$XWRQRPRXV#DQG#'# #'LIIHUHQWLDO1´

127(# :## $#QRWH#KDV#EHHQ#DGGHG# WR#DOO#DSSURSULDWH# VHQWHQFHV# WR# VWDWH# WKDW# ³WKH#TXDOLW\# LQGLFDWRU/#PRGH# LQGLFDWRU/
RSHUDWLQJ#PRGH#DQG#VWDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOGV1´
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0$5,7,0(#1$9,*$7,21#$1'#5$',2&20081,&$7,21
(48,30(17#$1'#6<67(06#±

',*,7$/#,17(5)$&(6#±

3DUW#4=#6LQJOH#WDONHU#DQG#PXOWLSOH#OLVWHQHUV

4# *HQHUDO

414# 6FRSH

7KLV# SDUW# RI# ,(&# 94495# FRQWDLQV# WKH# UHTXLUHPHQWV# IRU# GDWD# FRPPXQLFDWLRQ# EHWZHHQ#PDULWLPH
HOHFWURQLF#LQVWUXPHQWV/#QDYLJDWLRQ#DQG#UDGLRFRPPXQLFDWLRQ#HTXLSPHQW#ZKHQ# LQWHUFRQQHFWHG#YLD
DQ#DSSURSULDWH#V\VWHP1

7KLV#VWDQGDUG# LV# LQWHQGHG# WR#VXSSRUW#RQH0ZD\# VHULDO#GDWD# WUDQVPLVVLRQ# IURP#D# VLQJOH# WDONHU# WR
RQH#RU#PRUH#OLVWHQHUV1#7KLV#GDWD#LV#LQ#SULQWDEOH#$6&,,#IRUP#DQG#PD\#LQFOXGH#LQIRUPDWLRQ#VXFK#DV
SRVLWLRQ/#VSHHG/#GHSWK/#IUHTXHQF\#DOORFDWLRQ/#HWF1#7\SLFDO#PHVVDJHV#PD\#EH# IURP#DERXW#53# WR#D
PD[LPXP#RI# :<#FKDUDFWHUV# LQ# OHQJWK#DQG#JHQHUDOO\# UHTXLUH# WUDQVPLVVLRQ#QR#PRUH# UDSLGO\# WKDQ
RQH#PHVVDJH#SHU#VHFRQG1

7KH# HOHFWULFDO# GHILQLWLRQV# LQ# WKLV# VWDQGDUG# DUH# QRW# LQWHQGHG# WR# DFFRPPRGDWH# KLJK0EDQGZLGWK
DSSOLFDWLRQV#VXFK#DV#UDGDU#RU#YLGHR# LPDJHU\/#RU# LQWHQVLYH#GDWDEDVH#RU#ILOH#WUDQVIHU#DSSOLFDWLRQV1
6LQFH#WKHUH#LV#QR#SURYLVLRQ#IRU#JXDUDQWHHG#GHOLYHU\#RI#PHVVDJHV#DQG#RQO\#OLPLWHG#HUURU#FKHFNLQJ
FDSDELOLW\/#WKLV#VWDQGDUG#VKRXOG#EH#XVHG#ZLWK#FDXWLRQ#LQ#DOO#VDIHW\#DSSOLFDWLRQV1

)RU#DSSOLFDWLRQV#ZKHUH#D# IDVWHU# WUDQVPLVVLRQ# UDWH# LV#QHFHVVDU\/# UHIHUHQFH# VKRXOG#EH#PDGH# WR
,(&#94495051

$QQH[#$# FRQWDLQV#D# OLVW#RI# UHOHYDQW# ,QWHUQDWLRQDO#0DULWLPH#2UJDQL]DWLRQ# +,02,# UHVROXWLRQV# DQG
,QWHUQDWLRQDO#7HOHFRPPXQLFDWLRQ#8QLRQ#+,78,#UHFRPPHQGDWLRQV#WR#ZKLFK#WKLV#VWDQGDUG#DSSOLHV1

415# 1RUPDWLYH#UHIHUHQFHV

7KH# IROORZLQJ# QRUPDWLYH# GRFXPHQWV# FRQWDLQ# SURYLVLRQV#ZKLFK/# WKURXJK# UHIHUHQFH# LQ# WKLV# WH[W/
FRQVWLWXWH#SURYLVLRQV#RI#WKLV#SDUW#RI#,(&#944951#)RU#GDWHG#UHIHUHQFHV/#VXEVHTXHQW#DPHQGPHQWV
WR/# RU# UHYLVLRQV# RI/# DQ\# RI# WKHVH# SXEOLFDWLRQV# GR# QRW# DSSO\1# +RZHYHU/# SDUWLHV# WR# DJUHHPHQWV
EDVHG#RQ# WKLV#SDUW#RI# ,(&# 94495#DUH#HQFRXUDJHG# WR# LQYHVWLJDWH# WKH#SRVVLELOLW\#RI#DSSO\LQJ# WKH
PRVW#UHFHQW#HGLWLRQV#RI# WKH#QRUPDWLYH#GRFXPHQWV# LQGLFDWHG#EHORZ1#)RU#XQGDWHG#UHIHUHQFHV/# WKH
ODWHVW#HGLWLRQ#RI#WKH#QRUPDWLYH#GRFXPHQW#UHIHUUHG#WR#DSSOLHV1#0HPEHUV#RI#,(&#DQG#,62#PDLQWDLQ
UHJLVWHUV#RI#FXUUHQWO\#YDOLG#,QWHUQDWLRQDO#6WDQGDUGV1

,(&# 9449505=4<<;/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
'LJLWDO#LQWHUIDFHV#±#3DUW#5=#6LQJOH#WDONHU#DQG#PXOWLSOH#OLVWHQHUV/#KLJK0VSHHG#WUDQVPLVVLRQ

,622,(&#;;8<04=4<<;/# ,QIRUPDWLRQ# WHFKQRORJ\#±#;0ELW#VLQJOH0E\WH#FRGHG#JUDSKLF#FKDUDFWHU#VHWV
±#3DUW#4=#/DWLQ#DOSKDEHW#1R14

,7805#017<60<=4<<:/#'LJLWDO#VHOHFWLYH0FDOOLQJ#V\VWHP#IRU#XVH#LQ#WKH#PDULWLPH#PRELOH#VHUYLFH

,7805#01;5404=4<<:/#2SWLRQDO#H[SDQVLRQ#RI# WKH#GLJLWDO# VHOHFWLYH0FDOOLQJ# V\VWHP# IRU# XVH# LQ# WKH
PDULWLPH#PRELOH#VHUYLFH
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,7805#01;5806=4<<;/# &KDUDFWHULVWLFV# RI# D# WUDQVSRQGHU# V\VWHP# XVLQJ# GLJLWDO# VHOHFWLYH# FDOOLQJ
WHFKQLTXHV#IRU#XVH#ZLWK#YHVVHO#WUDIILF#VHUYLFHV#DQG#VKLS0WR0VKLS#LGHQWLILFDWLRQ

,7807#;15:29144=4<<9/# (OHFWULFDO# FKDUDFWHULVWLFV# IRU# EDODQFHG# GRXEOH0FXUUHQW# LQWHUFKDQJH
FLUFXLWV#RSHUDWLQJ#DW#GDWD#VLJQDOOLQJ#UDWHV#XS#WR#43#0ELW2V

10($# 34;6=4<<;/# 1DWLRQDO#0DULQH# (OHFWURQLFV# $VVRFLDWLRQ# +86$,# ±# 6WDQGDUG# IRU# LQWHUIDFLQJ
PDULQH#HOHFWURQLF#GHYLFHV/#YHUVLRQ#5163

57&0=4<<;/# 57&0# +5DGLR# 7HFKQLFDO# &RPPLVVLRQ# IRU# 0DULWLPH# 6HUYLFHV,# 6&0437
5HFRPPHQGHG#VWDQGDUGV# IRU#GLIIHUHQWLDO#*166# +*OREDO#1DYLJDWLRQ#6DWHOOLWH#6\VWHPV,#VHUYLFH/
YHUVLRQ#515

,+2=4<<7/# 6SHFLDO# SXEOLFDWLRQ# 1R1#93/# 8VHU¶V# KDQGERRN# RQ# GDWXP# WUDQVIRUPDWLRQV# LQYROYLQJ
:*6#;7

*/21$66=4<<8/#,QWHUIDFH#FRQWURO#GRFXPHQW

5RFNZHOO# ,QWHUQDWLRQDO# &RUSRUDWLRQ# ,&'0*360533=4<;:/# ,QWHUIDFH# FRQWURO# GRFXPHQW/# 1DYVWDU
*36#VSDFH#VHJPHQW2QDYLJDWLRQ#XVHU#LQWHUIDFH

416# 'HILQLWLRQV

&RPPRQ#WHUPV#DUH#GHILQHG#LQ#WKH#JORVVDU\#RI#DQQH[#%1#:KHUH#WKHUH#LV#D#FRQIOLFW/#WHUPV#VKDOO#EH
LQWHUSUHWHG#ZKHUHYHU#SRVVLEOH#LQ#DFFRUGDQFH#ZLWK#WKH#UHIHUHQFHV#LQ#4151

)RU#WKH#SXUSRVHV#RI#WKLV#SDUW#RI#,(&#94495/#WKH#IROORZLQJ#GHILQLWLRQV#DSSO\1

WDONHU
DQ\#GHYLFH#ZKLFK#VHQGV#GDWD# WR#RWKHU#GHYLFHV1#7KH# W\SH#RI# WDONHU# LV# LGHQWLILHG#E\#D#50FKDUDFWHU
PQHPRQLF#DV#OLVWHG#LQ#915#+7DEOH#7,

OLVWHQHU
DQ\#GHYLFH#ZKLFK#UHFHLYHV#GDWD#IURP#DQRWKHU#GHYLFH

5# 0DQXIDFWXUHU*V#GRFXPHQWDWLRQ

2SHUDWRU#PDQXDOV# RU# RWKHU# DSSURSULDWH# OLWHUDWXUH# SURYLGHG# IRU# HTXLSPHQW# WKDW# LV# LQWHQGHG# WR
PHHW#WKH#UHTXLUHPHQWV#RI#WKLV#VWDQGDUG#VKDOO#FRQWDLQ#WKH#IROORZLQJ#LQIRUPDWLRQ=

D, LGHQWLILFDWLRQ#RI#WKH#$#DQG#%#VLJQDO#OLQHV>
E, WKH#RXWSXW#GULYH#FDSDELOLW\#DV#D#WDONHU>
F, D# OLVW#RI#DSSURYHG#VHQWHQFHV/#QRWLQJ#XQXVHG# ILHOGV/#SURSULHWDU\#VHQWHQFHV# WUDQVPLWWHG#DV#D

WDONHU#DQG#WUDQVPLVVLRQ#LQWHUYDO#IRU#HDFK#VHQWHQFH>
G, WKH#ORDG#UHTXLUHPHQWV#DV#D#OLVWHQHU>
H, D#OLVW#RI#VHQWHQFHV#DQG#DVVRFLDWHG#GDWD#ILHOGV#WKDW#DUH#UHTXLUHG#DV#D#OLVWHQHU>
I, WKH#FXUUHQW#VRIWZDUH#DQG#KDUGZDUH#UHYLVLRQ#LI#WKLV#LV#UHOHYDQW#WR#WKH#LQWHUIDFH>
J, DQ#HOHFWULFDO#GHVFULSWLRQ#RU#VFKHPDWLF#RI#WKH# OLVWHQHU2WDONHU# LQSXW2RXWSXW#FLUFXLWV#FLWLQJ#DFWXDO

FRPSRQHQWV#DQG#GHYLFHV#XVHG/#LQFOXGLQJ#FRQQHFWRU#W\SH#DQG#SDUW#QXPEHU>
K, WKH#YHUVLRQ#QXPEHU#DQG#GDWH#RI#XSGDWH#RI#WKH#VWDQGDUG#IRU#ZKLFK#FRPSOLDQFH#LV#VRXJKW1
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6# +DUGZDUH#VSHFLILFDWLRQ

2QH# WDONHU# DQG#PXOWLSOH# OLVWHQHUV#PD\# EH# FRQQHFWHG# LQ# SDUDOOHO# RYHU# DQ# LQWHUFRQQHFWLQJ#ZLUH1
7KH# QXPEHU# RI# OLVWHQHUV# GHSHQGV# RQ# WKH# RXWSXW# FDSDELOLW\# DQG# LQSXW# GULYH# UHTXLUHPHQWV# RI
LQGLYLGXDO#GHYLFHV1

614# ,QWHUFRQQHFWLQJ#ZLUH

,QWHUFRQQHFWLRQ#EHWZHHQ#GHYLFHV#PD\#EH#E\#PHDQV#RI#D# WZR0FRQGXFWRU/#VKLHOGHG/# WZLVWHG0SDLU
ZLUH1

615# &RQGXFWRU#GHILQLWLRQV

7KH#FRQGXFWRUV#UHIHUUHG#WR#LQ#WKLV#VWDQGDUG#DUH#WKH#VLJQDO#OLQHV#$#DQG#%/#DQG#VKLHOG1

616# (OHFWULFDO#FRQQHFWLRQV2VKLHOG#UHTXLUHPHQWV

$OO# VLJQDO# OLQH#$# FRQQHFWLRQV# DUH# FRQQHFWHG# LQ# SDUDOOHO#ZLWK# DOO# GHYLFH# $# FRQQHFWLRQV# DQG# DOO
VLJQDO#OLQH#%#FRQQHFWLRQV#DUH#FRQQHFWHG#LQ#SDUDOOHO#ZLWK#DOO#GHYLFH#%#FRQQHFWLRQV1#7KH#VKLHOGV#RI
DOO# OLVWHQHU#FDEOHV#VKRXOG#EH#FRQQHFWHG#WR#WKH#WDONHU#FKDVVLV#RQO\#DQG#VKRXOG#QRW#EH#FRQQHFWHG
DW#HDFK#OLVWHQHU1

617# &RQQHFWRU

1R# VWDQGDUG# FRQQHFWRU# LV# VSHFLILHG1# :KHUHYHU# SRVVLEOH# UHDGLO\# DYDLODEOH# FRPPHUFLDO
FRQQHFWRUV# VKDOO# EH# XVHG1# 0DQXIDFWXUHUV# VKDOO# SURYLGH# PHDQV# IRU# XVHU# LGHQWLILFDWLRQ# RI# WKH
FRQQHFWLRQV#XVHG1

618# (OHFWULFDO#VLJQDO#FKDUDFWHULVWLFV

7KLV#VXEFODXVH#GHVFULEHV#WKH#HOHFWULFDO#FKDUDFWHULVWLFV#RI#WUDQVPLWWHUV#DQG#UHFHLYHUV1

61814# 6LJQDO#VWDWH#GHILQLWLRQV

7KH# LGOH/#PDUNLQJ/# ORJLFDO#4/#2))#RU#VWRS#ELW#VWDWHV#DUH#GHILQHG#E\#D#QHJDWLYH#YROWDJH#RQ# OLQH#$
ZLWK#UHVSHFW#WR#OLQH#%1

7KH#DFWLYH/#VSDFLQJ/# ORJLFDO#3/#21#RU#VWDUW#ELW#VWDWHV#DUH#GHILQHG#E\#D#SRVLWLYH#YROWDJH#RQ# OLQH#$
ZLWK#UHVSHFW#WR#OLQH#%1

,W# VKRXOG# EH# QRWHG# WKDW# WKH# DERYH# $# ZLWK# UHVSHFW# WR# %# OHYHOV# DUH# LQYHUWHG# IURP# WKH# YROWDJH
LQSXW2RXWSXW#UHTXLUHPHQWV#RI#VWDQGDUG#8$57V#DQG#WKDW#PDQ\# OLQH#GULYHUV#DQG#UHFHLYHUV#SURYLGH
D#ORJLF#LQYHUVLRQ1

61815# 7DONHU#GULYH#FLUFXLWV

1R#SURYLVLRQ#LV#PDGH#IRU#PRUH#WKDQ#D#VLQJOH#WDONHU#WR#EH#FRQQHFWHG#WR#WKH#EXV1#7KH#GULYH#FLUFXLW
XVHG# WR#SURYLGH# WKH#VLJQDO#$#DQG# WKH# UHWXUQ#%#VKDOO#PHHW/#DV#D#PLQLPXP/# WKH# UHTXLUHPHQWV#RI
,7807#;15:291441

61816# /LVWHQHU#UHFHLYH#FLUFXLWV

0XOWLSOH# OLVWHQHUV#PD\#EH#FRQQHFWHG#WR#D#VLQJOH#WDONHU1#7KH# OLVWHQHU#UHFHLYH#FLUFXLW#VKDOO#FRQVLVW
RI# DQ# RSWR0LVRODWRU# DQG# VKDOO# KDYH# SURWHFWLYH# FLUFXLWV# WR# OLPLW# FXUUHQW/# UHYHUVH# ELDV# DQG# SRZHU
GLVVLSDWLRQ# DW# WKH# RSWR0GLRGH# DV# VKRZQ# LQ# ILJXUH# 41# 5HIHUHQFH# LV# PDGH# WR# H[DPSOH# FLUFXLWV
LQ#:151
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7KH#UHFHLYH#FLUFXLW#VKDOO#EH#GHVLJQHG# IRU#RSHUDWLRQ#ZLWK#D#PLQLPXP#GLIIHUHQWLDO# LQSXW#YROWDJH#RI
5/3#9#4,#DQG#VKDOO#QRW#WDNH#PRUH#WKDQ#5/3#P$#IURP#WKH#OLQH#DW#WKDW#YROWDJH1

2SWR0LVRODWRU#

3URWHFWLYH#
FLUFXLWV#

/LVWHQHU#1R1#5#

$#

%#

7DONHU#

$#

%#
6KLHOGV#

$#

%#

3URWHFWLYH#
FLUFXLWV#

/LVWHQHU#1R1#4#
2SWR0LVRODWRU#

)LJXUH#4#±#/LVWHQHU#UHFHLYH#FLUFXLW

61817# (OHFWULFDO#LVRODWLRQ

:LWKLQ#D# OLVWHQHU#WKHUH#VKDOO#EH#QR#GLUHFW#HOHFWULFDO#FRQQHFWLRQ#EHWZHHQ#WKH#VLJQDO# OLQH#$/#UHWXUQ
OLQH#%/#RU#VKLHOG#DQG#VKLSV*#JURXQG#RU#SRZHU1#,VRODWLRQ#IURP#VKLSV¶#JURXQG#LV#UHTXLUHG1

61818# 0D[LPXP#YROWDJH#RQ#EXV

7KH# PD[LPXP# DSSOLHG# YROWDJH# EHWZHHQ# VLJQDO# OLQHV# $# DQG# %# DQG# EHWZHHQ# HLWKHU# OLQH# DQG
JURXQG#VKDOO#EH#LQ#DFFRUGDQFH#ZLWK#,7807#;15:291441

)RU# SURWHFWLRQ# DJDLQVW# PLV0ZLULQJ# DQG# IRU# XVH# ZLWK# HDUOLHU# WDONHU# GHVLJQV/# DOO# UHFHLYH# FLUFXLW
GHYLFHV#VKDOO#EH#FDSDEOH#RI#ZLWKVWDQGLQJ#48#9#EHWZHHQ#VLJQDO#OLQHV#$#DQG#%#DQG#EHWZHHQ#HLWKHU
OLQH#DQG#JURXQG#IRU#DQ#LQGHILQLWH#SHULRG1

7# 'DWD#WUDQVPLVVLRQ

'DWD#LV#WUDQVPLWWHG#LQ#VHULDO#DV\QFKURQRXV#IRUP#LQ#DFFRUGDQFH#ZLWK#WKH#VWDQGDUGV#UHIHUHQFHG#LQ
5141#7KH#ILUVW#ELW#LV#D#VWDUW#ELW#DQG#LV#IROORZHG#E\#GDWD#ELWV/#OHDVW0VLJQLILFDQW0ELW#ILUVW/#DV#LOOXVWUDWHG
E\#ILJXUH#51

7KH#IROORZLQJ#SDUDPHWHUV#DUH#XVHG=

± EDXG#UDWH#7#;33>
± GDWD#ELWV#;#+':# #3,/#SDULW\#QRQH>
± VWRS#ELWV#41

BBBBBBBBBBB
4,# )RU# UHDVRQV#RI#FRPSDWLELOLW\#ZLWK#HTXLSPHQW#GHVLJQHG# WR#FRPSO\#ZLWK#HDUOLHU#YHUVLRQV#RI#10($#34;6/# LW# LV#QRWHG

WKDW#WKH#LGOH/#PDUNLQJ/#ORJLFDO#%4%/#2))#RU#VWRS#ELW#VWDWH#KDG#SUHYLRXVO\#EHHQ#GHILQHG#WR#EH#LQ#WKH#UDQJH#±48/3#9#WR
.3/8#91#7KH#DFWLYH/#VSDFLQJ/# ORJLFDO# %3%/#21#RU#VWDUW#ELW#VWDWH#ZDV#GHILQHG# WR#EH# LQ# WKH# UDQJH# .7/3#9# WR# .48/3#9
ZKLOH#VRXUFLQJ#ZDV#QRW#OHVV#WKDQ#48#P$1
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'3#######'4######'5#######'6#######'7######'8#####'9#####':

'DWD#ELWV 6WRS#ELW

           6WDUW#ELW

)LJXUH#5#±#'DWD#WUDQVPLVVLRQ#IRUPDW

8# 'DWD#IRUPDW#SURWRFRO

814# &KDUDFWHUV

$OO# WUDQVPLWWHG# GDWD# VKDOO# EH# LQWHUSUHWHG# DV#$6&,,# FKDUDFWHUV1#7KH#PRVW# VLJQLILFDQW# ELW# RI# WKH
HLJKW0ELW#FKDUDFWHU#VKDOO#DOZD\V#EH#WUDQVPLWWHG#DV#]HUR#+':# #3,1

81414# 5HVHUYHG#FKDUDFWHUV

7KH# UHVHUYHG#FKDUDFWHU#VHW#FRQVLVWV#RI# WKRVH#$6&,,#FKDUDFWHUV#VKRZQ# LQ#914# +7DEOH#4,1#7KHVH
FKDUDFWHUV# DUH# XVHG# IRU# VSHFLILF# IRUPDWWLQJ# SXUSRVHV/# VXFK# DV# VHQWHQFH# DQG# ILHOG# GHOLPLWLQJ/
DQG#H[FHSW#IRU#FRGH#GHOLPLWLQJ/#VKDOO#QRW#EH#XVHG#LQ#GDWD#ILHOGV1

81415# 9DOLG#FKDUDFWHUV

7KH#YDOLG#FKDUDFWHU#VHW#FRQVLVWV#RI#DOO#SULQWDEOH#$6&,,#FKDUDFWHUV# ++(;#53# WR#+(;# :(,#H[FHSW
WKRVH# GHILQHG# DV# UHVHUYHG# FKDUDFWHUV1# 7KH# OLVW# RI# WKH# YDOLG# FKDUDFWHU# VHW# LV# JLYHQ# LQ#914
+7DEOH#5,1

81416# 8QGHILQHG#FKDUDFWHUV

$6&,,# YDOXHV#QRW# VSHFLILHG#DV#HLWKHU# ³UHVHUYHG# FKDUDFWHUV´#RU# ³YDOLG# FKDUDFWHUV´# DUH# H[FOXGHG
DQG#VKDOO#QRW#EH#WUDQVPLWWHG#DW#DQ\#WLPH1

:KHQ# LW# LV#QHFHVVDU\# WR#FRPPXQLFDWH#DQ# ;0ELW#FKDUDFWHU#GHILQHG#E\# ,622,(&# ;;8<04# WKDW# LV#D
UHVHUYHG#FKDUDFWHU# +7DEOH#4,#RU#QRW# OLVWHG# LQ#7DEOH#5#DV#D#YDOLG#FKDUDFWHU# +H1J1# LQ#D#SURSULHWDU\
VHQWHQFH#RU#WH[W#VHQWHQFH,/#WKUHH#FKDUDFWHUV#VKDOO#EH#XVHG1

7KH# UHVHUYHG# FKDUDFWHU# ³A³# ++(;# 8(,# LV# IROORZHG# E\# WZR# $6&,,# FKDUDFWHUV# +30</# $0),
UHSUHVHQWLQJ#WKH#+(;#YDOXH#RI#WKH#FKDUDFWHU#WR#EH#FRPPXQLFDWHG1#)RU#H[DPSOH=

± WR#VHQG#KHDGLQJ#DV#%45:18°%/#WUDQVPLW#³45:18#A);´>
± WR#VHQG#WKH#UHVHUYHG#FKDUDFWHUV#?&5!?/)!/#WUDQVPLW#³A3'A3$´>
± WR#VHQG#WKH#UHVHUYHG#FKDUDFWHU#%A%/#WUDQVPLW#³A8(´1

81417# &KDUDFWHU#V\PEROV

:KHQ# LQGLYLGXDO# FKDUDFWHUV# DUH# XVHG# LQ# WKLV# VWDQGDUG# WR# GHILQH# XQLWV# RI# PHDVXUHPHQW/# WR
LQGLFDWH# WKH# W\SH#RI#GDWD# ILHOG/# W\SH#RI#VHQWHQFH/#HWF1# WKH\#VKDOO#EH# LQWHUSUHWHG#DFFRUGLQJ# WR#WKH
FKDUDFWHU#V\PERO#LQ#914#+7DEOH#6,1
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815# )LHOGV

$#ILHOG#FRQVLVWV#RI#D#VWULQJ#RI#YDOLG#FKDUDFWHUV/#RU#QR#FKDUDFWHUV#+QXOO#ILHOG,/#ORFDWHG#EHWZHHQ#WZR
DSSURSULDWH#GHOLPLWHU#FKDUDFWHUV1

81514# $GGUHVV#ILHOG

$Q#DGGUHVV# ILHOG# LV# WKH# ILUVW# ILHOG# LQ#D#VHQWHQFH#DQG# IROORZV# WKH# %'%#GHOLPLWHU># LW#VHUYHV# WR#GHILQH
WKH#VHQWHQFH1#&KDUDFWHUV#ZLWKLQ# WKH#DGGUHVV# ILHOG#DUH# OLPLWHG# WR#GLJLWV#DQG#XSSHU#FDVH# OHWWHUV1
7KH# DGGUHVV# ILHOG# VKDOO# QRW# EH# D# QXOO# ILHOG1#2QO\# VHQWHQFHV#ZLWK# WKH# IROORZLQJ# WKUHH# W\SHV# RI
DGGUHVV#ILHOGV#VKDOO#EH#WUDQVPLWWHG1

8151414# $SSURYHG#DGGUHVV#ILHOG

$SSURYHG# DGGUHVV# ILHOGV# FRQVLVW# RI# ILYH# FKDUDFWHUV# GHILQHG# E\# WKLV# VWDQGDUG1# 7KH# ILUVW# WZR
FKDUDFWHUV#DUH# WKH# WDONHU# LGHQWLILHU/# OLVWHG# LQ#915#+7DEOH#7,1#7KH#WDONHU# LGHQWLILHU#VHUYHV# WR#GHILQH
WKH#QDWXUH#RI#WKH#GDWD#EHLQJ#WUDQVPLWWHG1

'HYLFHV# WKDW# KDYH# WKH# FDSDELOLW\# WR# WUDQVPLW# GDWD# IURP# PXOWLSOH# VRXUFHV# VKDOO# WUDQVPLW# WKH
DSSURSULDWH# WDONHU# LGHQWLILHU# +H1J1/# D# GHYLFH#ZLWK# ERWK# D#*36# UHFHLYHU# DQG# D# /RUDQ0&# UHFHLYHU
VKDOO#WUDQVPLW#*3#ZKHQ#WKH#SRVLWLRQ#LV#*360EDVHG/#/&#ZKHQ#WKH#SRVLWLRQ#LV#/RUDQ0&0EDVHG/#DQG
,1# IRU# LQWHJUDWHG# QDYLJDWLRQ# VKDOO# EH# XVHG# LI# OLQHV# RI# SRVLWLRQ# IURP# /RUDQ0&# DQG# *36# DUH
FRPELQHG#LQWR#D#SRVLWLRQ#IL[,1

'HYLFHV#FDSDEOH#RI# UH0WUDQVPLWWLQJ#GDWD# IURP#RWKHU#VRXUFHV#VKDOO#XVH# WKH#DSSURSULDWH# LGHQWLILHU
+H1J1#*36#UHFHLYHUV# WUDQVPLWWLQJ#KHDGLQJ#GDWD#VKDOO#QRW# WUDQVPLW#'*3+&'#XQOHVV# WKH#FRPSDVV
KHDGLQJ#LV#DFWXDOO\#GHULYHG#IURP#WKH#*36#VLJQDOV,1

7KH#QH[W# WKUHH#FKDUDFWHUV# IRUP# WKH#VHQWHQFH# IRUPDWWHU#XVHG# WR#GHILQH# WKH# IRUPDW#DQG# WKH# W\SH
RI#GDWD1#$#OLVW#RI#DSSURYHG#VHQWHQFH#IRUPDWWHUV#LV#JLYHQ#LQ#915#+7DEOH#8,1

8151415# 4XHU\#DGGUHVV#ILHOG

7KH#TXHU\#DGGUHVV# ILHOG#FRQVLVWV#RI# ILYH#FKDUDFWHUV#DQG# LV#XVHG# IRU# WKH#SXUSRVH#RI# UHTXHVWLQJ
WUDQVPLVVLRQ#RI#D#VSHFLILF#VHQWHQFH#RQ#D#VHSDUDWH#EXV#IURP#DQ#LGHQWLILHG#WDONHU1

7KH# ILUVW# WZR# FKDUDFWHUV# DUH# WKH# WDONHU# LGHQWLILHU# RI# WKH# GHYLFH# UHTXHVWLQJ# GDWD/# WKH# QH[W# WZR
FKDUDFWHUV#DUH# WKH# WDONHU# LGHQWLILHU#RI#WKH#GHYLFH#EHLQJ#DGGUHVVHG#DQG#WKH#ILQDO#FKDUDFWHU# LV# WKH
TXHU\#FKDUDFWHU#41

8151416# 3URSULHWDU\#DGGUHVV#ILHOG

7KH# SURSULHWDU\# DGGUHVV# ILHOG# FRQVLVWV# RI# WKH# SURSULHWDU\# FKDUDFWHU# 3# IROORZHG# E\# D
WKUHH0FKDUDFWHU#PDQXIDFWXUHU*V#PQHPRQLF#FRGH/#XVHG#WR#LGHQWLI\#WKH#WDONHU#LVVXLQJ#D#SURSULHWDU\
VHQWHQFH/#DQG#DQ\#DGGLWLRQDO#FKDUDFWHUV#DV# UHTXLUHG1#$# OLVW#RI# YDOLG#PDQXIDFWXUHU*V#PQHPRQLF
FRGHV#PD\#EH#REWDLQHG#IURP#10($#+VHH#81616,1

81515# 'DWD#ILHOGV

'DWD#ILHOGV# LQ#DSSURYHG#VHQWHQFHV# IROORZ#D#%/%#GHOLPLWHU#DQG#FRQWDLQ#YDOLG#FKDUDFWHUV#+DQG#FRGH
GHOLPLWHUV# ³A´,# LQ# DFFRUGDQFH# ZLWK# WKH# IRUPDWV# LOOXVWUDWHG# LQ# 915# +7DEOH# 9,1# 'DWD# ILHOGV# LQ
SURSULHWDU\#VHQWHQFHV#FRQWDLQ#RQO\#YDOLG#FKDUDFWHUV#DQG#WKH#GHOLPLWHU#FKDUDFWHUV#³/´#DQG#³A´/#EXW
DUH#QRW#GHILQHG#E\#WKLV#VWDQGDUG1

%HFDXVH#RI#WKH#SUHVHQFH#RI#YDULDEOH#GDWD#ILHOGV#DQG#QXOO#ILHOGV/#VSHFLILF#GDWD#ILHOGV#VKDOO#RQO\#EH
ORFDWHG#ZLWKLQ#D#VHQWHQFH#E\#REVHUYLQJ# WKH# ILHOG#GHOLPLWHUV# %/%1#7KHUHIRUH/# LW# LV#HVVHQWLDO# IRU# WKH
OLVWHQHU# WR# ORFDWH# ILHOGV# E\# FRXQWLQJ# GHOLPLWHUV# UDWKHU# WKDQ# FRXQWLQJ# WKH# WRWDO# QXPEHU# RI
FKDUDFWHUV#UHFHLYHG#IURP#WKH#VWDUW#RI#WKH#VHQWHQFH1
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8151514# 9DULDEOH#OHQJWK#ILHOGV

$OWKRXJK#VRPH#GDWD#ILHOGV#DUH#GHILQHG#WR#KDYH#IL[HG#OHQJWK/#PDQ\#DUH#RI#YDULDEOH#OHQJWK#LQ#RUGHU
WR# DOORZ# GHYLFHV# WR# FRQYH\# LQIRUPDWLRQ# DQG# WR# SURYLGH# GDWD# ZLWK# PRUH# RU# OHVV# SUHFLVLRQ/
DFFRUGLQJ#WR#WKH#FDSDELOLW\#RU#UHTXLUHPHQWV#RI#D#SDUWLFXODU#GHYLFH1

9DULDEOH# OHQJWK# ILHOGV# PD\# EH# DOSKDQXPHULF# RU# QXPHULF# ILHOGV1# 9DULDEOH# QXPHULF# ILHOGV# PD\
FRQWDLQ#D#GHFLPDO#SRLQW#DQG#PD\#FRQWDLQ#OHDGLQJ#RU#WUDLOLQJ#]HURV1

8151515# 'DWD#ILHOG#W\SHV

'DWD#ILHOGV#PD\#EH#DOSKD/#QXPHULF/#DOSKDQXPHULF/#YDULDEOH#OHQJWK/#IL[HG#OHQJWK#RU#IL[HG2#YDULDEOH
+ZLWK#D#SRUWLRQ# IL[HG# LQ# OHQJWK#ZKLOH# WKH#UHPDLQGHU#YDULHV,1#6RPH# ILHOGV#DUH#FRQVWDQW/#ZLWK# WKHLU
YDOXH#GLFWDWHG# E\# D# VSHFLILF# VHQWHQFH# GHILQLWLRQ1#7KH# DOORZDEOH# ILHOG# W\SHV# DUH# VXPPDUL]HG# LQ
915#+7DEOH#9,1

8151516# 1XOO#ILHOGV

$#QXOO# ILHOG# LV#D# ILHOG#RI# OHQJWK# ]HUR/# L1H1#QR# FKDUDFWHUV#DUH# WUDQVPLWWHG# LQ# WKH# ILHOG1#1XOO# ILHOGV
VKDOO#EH#XVHG#ZKHQ#WKH#YDOXH#LV#XQUHOLDEOH#RU#QRW#DYDLODEOH1

)RU# H[DPSOH/# LI# KHDGLQJ# LQIRUPDWLRQ#ZHUH# QRW# DYDLODEOH/# VHQGLQJ# GDWD# RI# %333%# LV#PLVOHDGLQJ
EHFDXVH#D#XVHU#FDQQRW#GLVWLQJXLVK#EHWZHHQ#%333%#PHDQLQJ#QR#GDWD#DQG#D# OHJLWLPDWH#KHDGLQJ#RI
%333%1#+RZHYHU/# D# QXOO# ILHOG/#ZLWK# QR# FKDUDFWHUV# DW# DOO/# FOHDUO\# LQGLFDWHV# WKDW# QR# GDWD# LV# EHLQJ
WUDQVPLWWHG1

1XOO#ILHOGV#ZLWK#WKHLU#GHOLPLWHUV#FDQ#KDYH#WKH#IROORZLQJ#DSSHDUDQFH#GHSHQGLQJ#RQ#ZKHUH#WKH\#DUH
ORFDWHG#LQ#WKH#VHQWHQFH=

%//%###%/-%

7KH#$6&,,#18//#FKDUDFWHU#++(;#33,#VKDOO#QRW#EH#XVHG#DV#WKH#QXOO#ILHOG1

81516# &KHFNVXP#ILHOG

$#FKHFNVXP#ILHOG#VKDOO#EH#WUDQVPLWWHG# LQ#DOO#VHQWHQFHV1#7KH#FKHFNVXP#ILHOG# LV#WKH# ODVW#ILHOG# LQ#D
VHQWHQFH# DQG# IROORZV# WKH# FKHFNVXP# GHOLPLWHU# FKDUDFWHU# %-%1# 7KH# FKHFNVXP# LV# WKH# HLJKW0ELW
H[FOXVLYH#25# +QR#VWDUW#RU#VWRS#ELWV,#RI#DOO# FKDUDFWHUV# LQ# WKH# VHQWHQFH/# LQFOXGLQJ# %/%#GHOLPLWHUV/
EHWZHHQ#EXW#QRW#LQFOXGLQJ#WKH#%'%#DQG#WKH#%-%#GHOLPLWHUV1

7KH# KH[DGHFLPDO# YDOXH# RI# WKH#PRVW# VLJQLILFDQW# DQG# OHDVW# VLJQLILFDQW# IRXU# ELWV# RI# WKH# UHVXOW# LV
FRQYHUWHG#WR#WZR#$6&,,#FKDUDFWHUV#+30</#$0),#IRU#WUDQVPLVVLRQ1#7KH#PRVW#VLJQLILFDQW#FKDUDFWHU#LV
WUDQVPLWWHG#ILUVW1

([DPSOHV#RI#WKH#FKHFNVXP#ILHOG#DUH=

'*3*///838:1<:3/1/334791443/(/475784/$-5:#DQG
'*397*/3;<13/7///4815/1//-:)#1

816# 6HQWHQFHV

7KLV# VXEFODXVH# GHVFULEHV# WKH# JHQHUDO# VWUXFWXUH# RI# VHQWHQFHV1# 'HWDLOV# RI# VSHFLILF# VHQWHQFH
IRUPDWV# DUH# IRXQG# LQ# 9161# 6RPH# VHQWHQFHV# PD\# VSHFLI\# UHVWULFWLRQV# EH\RQG# WKH# JHQHUDO
OLPLWDWLRQV#JLYHQ#LQ#WKLV#SDUW#RI#WKLV#VWDQGDUG1#6XFK#UHVWULFWLRQV#PD\#LQFOXGH#GHILQLQJ#VRPH#ILHOGV
DV# IL[HG# OHQJWK/# QXPHULF# RU# WH[W# RQO\/# UHTXLUHG# WR# EH# QRQ0QXOO/# WUDQVPLWWHG# ZLWK# D# FHUWDLQ
IUHTXHQF\/#HWF1
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7KH#PD[LPXP#QXPEHU#RI#FKDUDFWHUV# LQ#D#VHQWHQFH#VKDOO#EH#;5/#FRQVLVWLQJ#RI#D#PD[LPXP#RI#:<
FKDUDFWHUV#EHWZHHQ#WKH#VWDUWLQJ#GHOLPLWHU#%'%#DQG#WKH#WHUPLQDWLQJ#GHOLPLWHU#?&5!?/)!1

7KH#PLQLPXP#QXPEHU#RI#ILHOGV#LQ#D#VHQWHQFH#LV#RQH#+4,1#7KH#ILUVW#ILHOG#VKDOO#EH#DQ#DGGUHVV#ILHOG
FRQWDLQLQJ# WKH# LGHQWLW\#RI# WKH# WDONHU#DQG# WKH#VHQWHQFH# IRUPDWWHU#ZKLFK#VSHFLILHV# WKH#QXPEHU#RI
GDWD#ILHOGV# LQ#WKH#VHQWHQFH/# WKH# W\SH#RI#GDWD#WKH\#FRQWDLQ#DQG#WKH#RUGHU# LQ#ZKLFK#WKH#GDWD#ILHOGV
DUH#WUDQVPLWWHG1#7KH#UHPDLQLQJ#SRUWLRQ#RI#WKH#VHQWHQFH#PD\#FRQWDLQ#]HUR#RU#PXOWLSOH#GDWD#ILHOGV1

7KH#PD[LPXP#QXPEHU#RI# ILHOGV#DOORZHG# LQ# D# VLQJOH# VHQWHQFH# LV# OLPLWHG# RQO\# E\# WKH#PD[LPXP
VHQWHQFH# OHQJWK#RI#;5#FKDUDFWHUV1#1XOO# ILHOGV#PD\#EH#SUHVHQW# LQ# WKH#VHQWHQFH#DQG#VKDOO#DOZD\V
EH#XVHG#LI#GDWD#IRU#WKDW#ILHOG#LV#XQDYDLODEOH1

$OO# VHQWHQFHV# EHJLQ# ZLWK# WKH# VHQWHQFH0VWDUWLQJ# GHOLPLWHU# FKDUDFWHU# %'%# DQG# HQG# ZLWK# WKH
VHQWHQFH0WHUPLQDWLQJ#GHOLPLWHU#?&5!?/)!1

81614# 'HVFULSWLRQ#RI#DSSURYHG#VHQWHQFHV

$SSURYHG# VHQWHQFHV# DUH# WKRVH# GHVLJQHG# IRU# JHQHUDO# XVH# DQG# GHWDLOHG# LQ# WKLV# VWDQGDUG1
$SSURYHG#VHQWHQFHV#DUH# OLVWHG# LQ# 916#DQG# VKDOO#EH#XVHG#ZKHUHYHU#SRVVLEOH1#2WKHU# VHQWHQFHV/
QRW# UHFRPPHQGHG# IRU# QHZ# GHVLJQV/#PD\# EH# IRXQG# LQ# SUDFWLFH1# 6XFK# VHQWHQFHV# DUH# OLVWHG# LQ
10($# 34;61# ,QIRUPDWLRQ# RQ# VXFK# VHQWHQFHV# PD\# EH# REWDLQHG# IURP# WKH# 1DWLRQDO# 0DULQH
(OHFWURQLFV#$VVRFLDWLRQ#+10($,+86$,1

$Q#DSSURYHG#VHQWHQFH#FRQWDLQV/#LQ#WKH#RUGHU#VKRZQ/#WKH#IROORZLQJ#HOHPHQWV=

$6&,, +(; 'HVFULSWLRQ
%'% 57 ±#VWDUW#RI#VHQWHQFH
?DGGUHVV#ILHOG! ±#WDONHU#LGHQWLILHU#DQG#VHQWHQFH#IRUPDWWHU
>%/%#?GDWD#ILHOG!@ ±#]HUR#RU#PRUH#GDWD#ILHOGV
>%/%#?GDWD#ILHOG!@
%-%#?FKHFNVXP#ILHOG! ±#FKHFNVXP#ILHOG
?&5!?/)! 3'#3$ ±#HQG#RI#VHQWHQFH

8161414# $SSURYDO#VHQWHQFH#VWUXFWXUH

7KH#IROORZLQJ#SURYLGHV#D#VXPPDU\#H[SODQDWLRQ#RI#WKH#DSSURYHG#VHQWHQFH#VWUXFWXUH=

'DDFFF/#F000F-KK?&5!?/)!

$6&,, +(; 'HVFULSWLRQ

%'% 57 6WDUW#RI#VHQWHQFH=#VWDUWLQJ#GHOLPLWHU

DDFFF $GGUHVV# ILHOG=#DOSKDQXPHULF#FKDUDFWHUV# LGHQWLI\LQJ# W\SH#RI# WDONHU/
DQG# VHQWHQFH# IRUPDWWHU1# 7KH# ILUVW# WZR# FKDUDFWHUV# LGHQWLI\# WKH
WDONHU1#7KH# ODVW#WKUHH#DUH# WKH#VHQWHQFH# IRUPDWWHU#PQHPRQLF#FRGH
LGHQWLI\LQJ# WKH#GDWD# W\SH#DQG# WKH#VWULQJ# IRUPDW#RI# WKH#VXFFHVVLYH
ILHOGV1# 0QHPRQLFV# ZLOO# EH# XVHG# DV# IDU# DV# SRVVLEOH# WR# IDFLOLWDWH
UHDG0RXWV#E\#XVHUV1

%/% 5& )LHOG# GHOLPLWHU=# VWDUWV# HDFK# ILHOG# H[FHSW# DGGUHVV# DQG# FKHFNVXP
ILHOGV1# ,I# LW# LV# IROORZHG# E\# D# QXOO# ILHOG/# LW# LV# DOO# WKDW# UHPDLQV# WR
LQGLFDWH#QR#GDWD#LQ#D#ILHOG1
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F000F 'DWD#VHQWHQFH#EORFN=#IROORZV#DGGUHVV#ILHOG#DQG#LV#D#VHULHV#RI#GDWD
ILHOGV# FRQWDLQLQJ# DOO# RI# WKH# GDWD# WR# EH# WUDQVPLWWHG1# 'DWD# ILHOG
VHTXHQFH# LV# IL[HG# DQG# LGHQWLILHG# E\# WKH# WKLUG# DQG# VXEVHTXHQW
FKDUDFWHUV# RI# WKH# DGGUHVV# ILHOG# +WKH# VHQWHQFH# IRUPDWWHU,1# 'DWD
ILHOGV#PD\# EH# RI# YDULDEOH# OHQJWK# DQG# DUH# SUHFHGHG# E\# GHOLPLWHUV
%/%1

%-% 5$ FKHFNVXP# GHOLPLWHU=# IROORZV# ODVW# GDWD# ILHOG# RI# WKH# VHQWHQFH1# ,W
LQGLFDWHV# WKDW# WKH# IROORZLQJ# WZR# DOSKD0QXPHULF# FKDUDFWHUV# VKRZ
WKH#+(;#YDOXH#RI#WKH#FKHFNVXP1

KK &KHFNVXP# ILHOG=# WKH# DEVROXWH# YDOXH# FDOFXODWHG# E\# H[FOXVLYH0
25*LQJ# WKH# HLJKW# GDWD# ELWV# +QR# VWDUW# ELWV# RU# VWRS# ELWV,# RI# HDFK
FKDUDFWHU# LQ# WKH# VHQWHQFH# EHWZHHQ/# EXW# H[FOXGLQJ/# %'%# DQG# %-%1
7KH# KH[DGHFLPDO# YDOXH# RI# WKH# PRVW# VLJQLILFDQW# DQG# OHDVW
VLJQLILFDQW# IRXU# ELWV# RI# WKH# UHVXOW# DUH# FRQYHUWHG# WR# WZR# $6&,,
FKDUDFWHUV# +30</# $0),# IRU# WUDQVPLVVLRQ1# 7KH# PRVW# VLJQLILFDQW
FKDUDFWHU#LV#WUDQVPLWWHG#ILUVW1#7KH#FKHFNVXP#ILHOG#LV#UHTXLUHG#LQ#DOO
FDVHV1

?&5!?/)!#3'#3$ (QG#RI#VHQWHQFH=#VHQWHQFH#WHUPLQDWLQJ#GHOLPLWHU1

81615# 4XHU\#VHQWHQFHV

4XHU\# VHQWHQFHV# DUH# LQWHQGHG# WR# UHTXHVW# DSSURYHG# VHQWHQFHV# WR# EH# WUDQVPLWWHG# LQ# D# IRUP# RI
WZR0ZD\# FRPPXQLFDWLRQ1#7KH# XVH# RI# TXHU\# VHQWHQFHV# LPSOLHV# WKDW# WKH# OLVWHQHU# VKDOO# KDYH# WKH
FDSDELOLW\#RI#EHLQJ#D#WDONHU#ZLWK#LWV#RZQ#EXV1

7KH#DSSURYHG#TXHU\#VHQWHQFH#FRQWDLQV/#LQ#WKH#RUGHU#VKRZQ/#WKH#IROORZLQJ#HOHPHQWV=

$6&,, +(; 'HVFULSWLRQ

%'% 57 VWDUW#RI#VHQWHQFH

?DD! WDONHU#LGHQWLILHU#RI#UHTXHVWHU

?DD! WDONHU#LGHQWLILHU#IRU#GHYLFH#IURP#ZKLFK#GDWD#LV#EHLQJ#UHTXHVWHG

%4% TXHU\#FKDUDFWHU/#LGHQWLILHV#TXHU\#DGGUHVV

%/% GDWD#ILHOG#GHOLPLWHU

?FFF! DSSURYHG#VHQWHQFH#IRUPDWWHU#RI#GDWD#EHLQJ#UHTXHVWHG

%-%###?FKHFNVXP#ILHOG! FKHFNVXP#ILHOG

?&5!?/)! 3'#3$ HQG#RI#VHQWHQFH

8161514# 5HSO\#WR#TXHU\#VHQWHQFH

7KH#UHSO\# WR#D#TXHU\#VHQWHQFH# LV# WKH#DSSURYHG#VHQWHQFH# WKDW#ZDV#UHTXHVWHG1#7KH#XVH#RI#TXHU\
VHQWHQFHV#UHTXLUHV#FRRSHUDWLRQ#EHWZHHQ#WKH#GHYLFHV#WKDW#DUH#LQWHUFRQQHFWHG1#$#UHSO\#WR#D#TXHU\
VHQWHQFH# LV#QRW#PDQGDWRU\#DQG# WKHUH# LV#QR#VSHFLILHG# WLPH#GHOD\#EHWZHHQ# WKH#UHFHLSW#RI#D#TXHU\
DQG#WKH#UHSO\1
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81616# 3URSULHWDU\#VHQWHQFHV

7KHVH# DUH# VHQWHQFHV# QRW# LQFOXGHG# ZLWKLQ# WKLV# VWDQGDUG># WKHVH# SURYLGH# D# PHDQV# IRU
PDQXIDFWXUHUV# WR#XVH# WKH#VHQWHQFH#VWUXFWXUH#GHILQLWLRQV#RI# WKLV#VWDQGDUG# WR# WUDQVIHU#GDWD#ZKLFK
GRHV# QRW# IDOO# ZLWKLQ# WKH# VFRSH# RI# DSSURYHG# VHQWHQFHV1# 7KLV# ZLOO# JHQHUDOO\# EH# IRU# RQH# RI# WKH
IROORZLQJ#UHDVRQV=

D, GDWD#LV#LQWHQGHG#IRU#DQRWKHU#GHYLFH#IURP#WKH#VDPH#PDQXIDFWXUHU/#LV#GHYLFH#VSHFLILF/#DQG#QRW
LQ#D#IRUP#RU#RI#D#W\SH#RI#LQWHUHVW#WR#WKH#JHQHUDO#XVHU>

E, GDWD#LV#EHLQJ#XVHG#IRU#WHVW#SXUSRVHV#SULRU#WR#WKH#DGRSWLRQ#RI#DSSURYHG#VHQWHQFHV>
F, GDWD# LV# QRW# RI# D# W\SH# DQG# JHQHUDO# XVHIXOQHVV# ZKLFK# PHULWV# WKH# FUHDWLRQ# RI# DQ# DSSURYHG

VHQWHQFH1

7KH# PDQXIDFWXUHUV*# UHIHUHQFH# OLVW# RI# PQHPRQLF# FRGHV# LV# D# FRPSRQHQW# RI# WKH# HTXLYDOHQW
VSHFLILFDWLRQ#10($#34;61#5,

$#SURSULHWDU\#VHQWHQFH#FRQWDLQV/#LQ#WKH#RUGHU#VKRZQ/#WKH#IROORZLQJ#HOHPHQWV=

$6&,, +(; 'HVFULSWLRQ

%'% 57 VWDUW#RI#VHQWHQFH

%3% 83 SURSULHWDU\#VHQWHQFH#,'

?DDD! PDQXIDFWXUHU*V# PQHPRQLF# FRGH# +7KH# 10($# VHFUHWDULDW
PDLQWDLQV# WKH#PDVWHU#UHIHUHQFH# OLVW#ZKLFK#FRPSULVHV#FRGHV
UHJLVWHUHG#DQG#IRUPDOO\#DGRSWHG#E\#10($,

>?YDOLG#FKDUDFWHUV/´A´#DQG#´/´#!@ 0DQXIDFWXUHU*V#GDWD

%-´?FKHFNVXP#ILHOG! FKHFNVXP#ILHOG

?&5!?/)! 3'#3$ HQG#RI#VHQWHQFH

3URSULHWDU\# VHQWHQFHV# VKDOO# LQFOXGH# FKHFNVXPV# DQG# FRQIRUP# WR# UHTXLUHPHQWV# OLPLWLQJ# RYHUDOO
VHQWHQFH# OHQJWK1#0DQXIDFWXUHU¶V#GDWD#ILHOGV#VKDOO#FRQWDLQ#RQO\#YDOLG#FKDUDFWHUV#EXW#PD\# LQFOXGH
³A´# DQG# ³/´# IRU# GHOLPLWLQJ# RU# DV#PDQXIDFWXUHU¶V# GDWD1#'HWDLOV# RI# SURSULHWDU\# GDWD# ILHOGV# DUH# QRW
LQFOXGHG# LQ# WKLV#VWDQGDUG#DQG#QHHG#QRW#EH#VXEPLWWHG# IRU#DSSURYDO1#+RZHYHU/# LW# LV# UHTXLUHG# WKDW
VXFK#VHQWHQFHV#EH#SXEOLVKHG#LQ#WKH#PDQXIDFWXUHU¶V#PDQXDOV#IRU#UHIHUHQFH1

81617# 9DOLG#VHQWHQFHV

$SSURYHG#VHQWHQFHV/#TXHU\#VHQWHQFHV#DQG#SURSULHWDU\#VHQWHQFHV#DUH# WKH#RQO\#YDOLG#VHQWHQFHV1
6HQWHQFHV#RI#DQ\#RWKHU#IRUP#DUH#QRQ0YDOLG#DQG#VKDOO#QRW#EH#WUDQVPLWWHG#RQ#WKH#EXV1

BBBBBBBBBBB
5,# 7KH# 10($# 6HFUHWDULDW# PDLQWDLQV# WKH# PDVWHU# UHIHUHQFH# OLVW# ZKLFK# FRPSULVHV# FRGHV# UHJLVWHUHG# DQG# IRUPDOO\

DGRSWHG#E\#10($1

7KH#DGGUHVV#IRU#WKH#UHJLVWUDWLRQ#RI#PDQXIDFWXUHU¶V#FRGHV#LV=

10($#34;6#6WDQGDUGV#&RPPLWWHH )D[=#.40585096;07;;8

3121#%R[#6768 H0PDLO=#QPHD#FRDVWDO1QHW

1HZ#%HUQ/#1&#5;89706768 ZHE#VLWH##KWWS=22ZZZ1QPHD1RUJ

8161$1
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81618# 6HQWHQFH#WUDQVPLVVLRQ#WLPLQJ

)UHTXHQF\#RI#VHQWHQFH# WUDQVPLVVLRQ#ZKHQ#VSHFLILHG#VKDOO#EH# LQ#DFFRUGDQFH#ZLWK# WKH#DSSURYHG
VHQWHQFH#GHILQLWLRQV# +VHH#916,1#:KHQ#QRW#VSHFLILHG/# WKH# UDWH#VKDOO#EH#FRQVLVWHQW#ZLWK# WKH#EDVLF
PHDVXUHPHQW#RU#FDOFXODWLRQ#F\FOH#EXW#JHQHUDOO\#QRW#PRUH#IUHTXHQWO\#WKDQ#RQFH#SHU#VHFRQG1

,W# LV#GHVLUDEOH# WKDW#VHQWHQFHV#EH# WUDQVPLWWHG#ZLWK#PLQLPXP# LQWHU0FKDUDFWHU#VSDFLQJ/#SUHIHUDEO\
DV# D# QHDU# FRQWLQXRXV# EXUVW/# EXW# XQGHU# QR# FLUFXPVWDQFH# VKDOO# WKH# WLPH# WR# FRPSOHWH# WKH
WUDQVPLVVLRQ#RI#D#VHQWHQFH#EH#JUHDWHU#WKDQ#4#V1

81619# $GGLWLRQV#WR#DSSURYHG#VHQWHQFHV

,Q#RUGHU# WR#DOORZ# IRU# LPSURYHPHQWV#RU# DGGLWLRQV/# IXWXUH# UHYLVLRQV# RI# WKLV# VWDQGDUG#PD\#PRGLI\
H[LVWLQJ#VHQWHQFHV#E\#DGGLQJ#QHZ#GDWD# ILHOGV#DIWHU# WKH# ODVW#GDWD# ILHOG#EXW#EHIRUH# WKH#FKHFNVXP
GHOLPLWHU#FKDUDFWHU# %-%#DQG#FKHFNVXP# ILHOG1#/LVWHQHUV#VKDOO#GHWHUPLQH# WKH#HQG#RI# WKH#VHQWHQFH
E\# UHFRJQLWLRQ#RI# %?&5!?/)!%#DQG# %-%# UDWKHU# WKDQ#E\# FRXQWLQJ# ILHOG#GHOLPLWHUV1#7KH# FKHFNVXP
YDOXH# VKDOO# EH# FRPSXWHG# RQ# DOO# UHFHLYHG# FKDUDFWHUV# EHWZHHQ/# EXW# QRW# LQFOXGLQJ/# %'%# DQG# %-%
ZKHWKHU#RU#QRW#WKH#OLVWHQHU#UHFRJQL]HV#DOO#ILHOGV1

9# 'DWD#FRQWHQW

914# &KDUDFWHU#GHILQLWLRQV

7DEOH#4#±#5HVHUYHG#FKDUDFWHUV

$6&,, +(; '(& 'HVFULSWLRQ
?&5! 3' 46 &DUULDJH#UHWXUQ
?/)! 3$ 43 /LQH#IHHG#±#(QG#RI#VHQWHQFH#GHOLPLWHU
' 57 69 6WDUW#RI#VHQWHQFH#GHOLPLWHU
- 5$ 75 &KHFNVXP#ILHOG#GHOLPLWHU
/# 5& 77 )LHOG#GHOLPLWHU
$ 54 66 5HVHUYHG#IRU#IXWXUH#XVH
? 8& <5 5HVHUYHG#IRU#IXWXUH#XVH
A 8( <7 &RGH#GHOLPLWHU#IRU#+(;#UHSUHVHQWDWLRQ#RI#,62#;;8<04#+$6&,,,#FKDUDFWHUV

a :( 459 5HVHUYHG#IRU#IXWXUH#XVH
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7DEOH#5#±#9DOLG#FKDUDFWHUV

$6&,, +(; '(& $6&,, +(; '(& $6&,, +(; '(&
6SDFH 53 65 # 73 97 C 93 ##<9
5HVHUYHG 54 66 $ 74 98 D 94 ##<:
% 55 67 % 75 99 E 95 ##<;
& 56 68 & 76 9: F 96 ##<<
5HVHUYHG 57 69 ' 77 9; G 97 433
( 58 6: ( 78 9< H 98 434
) 59 6; ) 79 :3 I 99 435
* 5: 6< * 7: :4 J 9: 436
+ 5; 73 + 7; :5 K 9; 437
, 5< 74 , 7< :6 L 9< 438
5HVHUYHG 5$ 75 - 7$ :7 M 9$ 439
. 5% 76 . 7% :8 N 9% 43:
5HVHUYHG 5& 77 / 7& :9 O 9& 43;
0 5' 78 0 7' :: P 9' 43<
1 5( 79 1 7( :; Q 9( 443
2 5) 7: 2 7) :< R 9) 444
3 63 7; 3 83 ;3 S :3 445
4 64 7< 4 84 ;4 T :4 446
5 65 83 5 85 ;5 U :5 447
6 66 84 6 86 ;6 V :6 448
7 67 85 7 87 ;7 W :7 449
8 68 86 8 88 ;8 X :8 44:
9 69 87 9 89 ;9 Y :9 44;
: 6: 88 : 8: ;: Z :: 44<
; 6; 89 ; 8; ;; [ :; 453
< 6< 8: < 8< ;< \ :< 454
= 6$ 8; = 8$ <3 ] :$ 455
> 6% 8< > 8% <4 ^ :% 456
? 6& 93 5HVHUYHG 8& <5  :& 457
 6' 94 @ 8' <6 ` :' 458
! 6( 95 5HVHUYHG 8( <7 5HVHUYHG :( 459
" 6) 96 B 8) <8 5HVHUYHG :) 45:



�
��
�
�
��
�
�
	�

�
��
��


��
�
�
�
	�
�
�±#4;#± 94495042)',6#�#,(&+(,

7DEOH#6#±#&KDUDFWHU#V\PERO

$ 6WDWXV#V\PERO>#<HV>#'DWD#YDOLG>#:DUQLQJ#IODJ#FOHDU>#$XWR>#$PSHUH
D $OSKDEHW#FKDUDFWHU#YDULDEOH#$#WKURXJK#=#RU#D#WKURXJK#]
% %DU#+SUHVVXUH/#4#333#PE# #433#N3D+3DVFDO+3D,,,/%RWWRP
& &HOVLXV#+'HJUHHV,>#&RXUVH0XS
F 9DOLG#FKDUDFWHU>#&DOFXODWLQJ
' 'HJUHHV#+RI#DUF,
( (UURU>#(DVW>#(QJLQH
) )DWKRPV#+4#IDWKRP#HTXDOV#4/;5;#:99#P,
I )HHW#+4#IRRW#HTXDOV#3/637#:<#P,
* *UHDW#FLUFOH>#*UHHQ
J *RRG
+ &RPSDVV#KHDGLQJ>#+HDG0XS>#+HUW]>#+XPLGLW\
K +RXUV>#+(;#QXPEHU
#, ,QFKHV#+4#LQFK#HTXDOV#3/358#7#P,
- ,QSXW#RSHUDWLRQ#FRPSOHWHG
. .LORPHWUHV>#NP2K
N .LORJUDPV
/ /HIW>#/RFDO>#/RVW#WDUJHW
O /DWLWXGH>#/LWUHV>#O2V
0 0HWUHV>#P2V>#0DJQHWLF>#0DQXDO>#&XELF#PHWUHV
P 0LQXWHV>#PHVVDJH
1 1DXWLFDO#PLOHV>#.QRWV>#1RUWK>#1RUWK0XS>#1HZWRQV
Q 1XPHUDO>#DGGUHVV
3 3XUSOH>#3URSULHWDU\#+RQO\#ZKHQ#IROORZLQJ#%'%,>#3RVLWLRQ#VHQVRU>#3HU#FHQW>#3DVFDO#

+SUHVVXUH,
4 4XHU\>#7DUJHW0EHLQJ0DFTXLUHG
5 5LJKW>#5KXPE#OLQH>#5HG>#5HODWLYH>#5HIHUHQFH>#5DGDU#WUDFNLQJ>#UHYROXWLRQV2PLQ#+530,
6 6RXWK>#6WDWXWH#PLOHV#+4#93</64#P,>#6WDWXWH#PLOHV2K>#6KDIW
V 6HFRQGV
7 7LPH#GLIIHUHQFH>#7UXH>#7UDFN>#7UDFNHG#WDUJHW
W 7HVW
8 'HDG#UHFNRQLQJ#HVWLPDWH
X 6LJQ/#LI#PLQXV#%0%#++(;#5',
9 'DWD#LQYDOLG>#1R>#:DUQLQJ#IODJ#VHW>#0DQXDO>#9ROW
: :HVW>#:DWHU>#:KHHORYHU
[ 1XPHULF#FKDUDFWHU#YDULDEOH
\ /RQJLWXGH
= 7LPH
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915# )LHOG#GHILQLWLRQV

7DEOH#7#±#7DONHU#LGHQWLILHU#PQHPRQLFV

7DONHU#GHYLFH ,GHQWLILHU

+HDGLQJ2WUDFN#FRQWUROOHU#+DXWRSLORW,####JHQHUDO -$*
PDJQHWLF #$3

$XWRPDWLF#LGHQWLILFDWLRQ#V\VWHP #$#,
&RPPXQLFDWLRQV= GLJLWDO#VHOHFWLYH#FDOOLQJ#+'6&, -&'

GDWD#UHFHLYHU #&5
VDWHOOLWH -&6
UDGLR0WHOHSKRQH#+0)2+), -&7
UDGLR0WHOHSKRQH#+9+), -&9
VFDQQLQJ#UHFHLYHU -&;

'(&&$#QDYLJDWRU #'(
'LUHFWLRQ#ILQGHU -')
(OHFWURQLF#FKDUW#V\VWHPV#+(&6, #(&
(OHFWURQLF#FKDUW#GLVSOD\#DQG#LQIRUPDWLRQ#V\VWHP#+(&',6, #(,
(PHUJHQF\#SRVLWLRQ#LQGLFDWLQJ#UDGLR#EHDFRQ#+(3,5%, -(3
(QJLQH#URRP#PRQLWRULQJ#V\VWHPV #(5
*OREDO#SRVLWLRQLQJ#V\VWHP#+*36, *3
*/21$66#UHFHLYHU */
*OREDO#QDYLJDWLRQ#VDWHOOLWH#V\VWHP#+*166, *1
+HDGLQJ#VHQVRUV= FRPSDVV/#PDJQHWLF -+&

J\UR/#QRUWK#VHHNLQJ -+(
J\UR/#QRQ0QRUWK#VHHNLQJ #+1

,QWHJUDWHG#LQVWUXPHQWDWLRQ #,,
,QWHJUDWHG#QDYLJDWLRQ #,1
/25$1=#/25$1##& # #/&
3URSULHWDU\#FRGH #3
5DGDU#DQG2RU#UDGDU#SORWWLQJ -5$
6RXQGHU/#GHSWK -6'
(OHFWURQLF#SRVLWLRQLQJ#V\VWHP/#RWKHU2JHQHUDO #61
6RXQGHU/#VFDQQLQJ #66
7XUQ#UDWH#LQGLFDWRU -7,
9HORFLW\#VHQVRUV= 'RSSOHU/#RWKHU2JHQHUDO -9'

VSHHG#ORJ/#ZDWHU/#PDJQHWLF #90
VSHHG#ORJ/#ZDWHU/#PHFKDQLFDO #9:

9R\DJH#GDWD#UHFRUGHU #95
7UDQVGXFHU #<;
7LPHNHHSHUV/#WLPH2GDWH=#DWRPLF#FORFN #=$

FKURQRPHWHU #=&
TXDUW] #=4
UDGLR#XSGDWH #=9

:HDWKHU#LQVWUXPHQWV #:,

BBBBBBBBBBB
- 'HVLJQDWHG# LQ# WKLV#VWDQGDUG# IRU#XVH#ZLWK# ,02#PDULWLPH#HOHFWURQLF#GHYLFHV1#7KLV# LV# WKH#PLQLPXP# UHTXLUHPHQW# IRU

HTXLSPHQW#WKDW#LV#UHTXLUHG#E\#,02#LQ#WKH#62/$6#&RQYHQWLRQ#+4<:7/#DV#DPHQGHG,1



�
��
�
�
��
�
�
	�

�
��
��


��
�
�
�
	�
�
�±#53#± 94495042)',6#�#,(&+(,

7DEOH#8#±#$SSURYHG#VHQWHQFH#IRUPDWWHUV

)RUPDWWHU 0HDQLQJ

$$0# :D\SRLQW#DUULYDO#DODUP
$&. $FNQRZOHGJHPHQW#DODUP
$/0# *36#DOPDQDF#GDWD
$/5 6HW#DODUP#VWDWH
$3%# +HDGLQJ2WUDFN#FRQWUROOHU#+$XWRSLORW,#VHQWHQFH#%
%(&# %HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW/#GHDG#UHFNRQLQJ
%2'# %HDULQJ/#RULJLQ#WR#GHVWLQDWLRQ
%:&# %HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW
%:5# %HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW/#UKXPE#OLQH
%:: # %HDULQJ/#ZD\SRLQW#WR#ZD\SRLQW
'%7# 'HSWK#EHORZ#WUDQVGXFHU
'&1# '(&&$#SRVLWLRQ
'37# 'HSWK
'6&# 'LJLWDO#VHOHFWLYH#FDOOLQJ#LQIRUPDWLRQ
'6( ([SDQGHG#GLJLWDO#VHOHFWLYH#FDOOLQJ
'6, '6&#WUDQVSRQGHU#LQLWLDOLVH
'65 '6&#WUDQVSRQGHU#UHVSRQVH
'70# 'DWXP#UHIHUHQFH
)6,# )UHTXHQF\#VHW#LQIRUPDWLRQ
*%6# *166#6DWHOOLWH#IDXOW#GHWHFWLRQ
**$# *OREDO#SRVLWLRQLQJ#V\VWHP#IL[#GDWD
*/&# *HRJUDSKLF#SRVLWLRQ/#/25$10&
*//# *HRJUDSKLF#SRVLWLRQ/#ODWLWXGH2ORQJLWXGH
*16 *166#IL[#GDWD
*56# *166#UDQJH#UHVLGXDOV
*6$# *166#'23#DQG#DFWLYH#VDWHOOLWHV
*67# *166#SVHXGRUDQJH#HUURU#VWDWLVWLFV
*69# *166#VDWHOOLWHV#LQ#YLHZ
+'*# +HDGLQJ/#GHYLDWLRQ#DQG#YDULDWLRQ
+'7# +HDGLQJ/#WUXH
+05 +HDGLQJ#PRQLWRU#±#UHFHLYH

#######+06 +HDGLQJ#PRQLWRU#±#VHW
+6&# +HDGLQJ#VWHHULQJ#FRPPDQG
+7& +HDGLQJ2WUDFN#FRQWURO#FRPPDQG

#######+7' +HDGLQJ2WUDFN#FRQWURO#GDWD
/&'# /25$10&#VLJQDO#GDWD
0/$ *ORQDVV#DOPDQDF#GDWD
06.# 06.#UHFHLYHU#LQWHUIDFH
066# 06.#UHFHLYHU#VLJQDO#VWDWXV
07: # :DWHU#WHPSHUDWXUH
0:' :LQG#GLUHFWLRQ#DQG#VSHHG
0:9# :LQG#VSHHG#DQG#DQJOH
26'# 2ZQ#VKLS#GDWD
50$# 5HFRPPHQGHG#PLQLPXP#VSHFLILF#/25$10&#GDWD
50%# 5HFRPPHQGHG#PLQLPXP#QDYLJDWLRQ#LQIRUPDWLRQ
50&# 5HFRPPHQGHG#PLQLPXP#VSHFLILF#*166#GDWD
527# 5DWH#RI#WXUQ
530# 5HYROXWLRQV
56$# 5XGGHU#VHQVRU#DQJOH
56'# 5DGDU#V\VWHP#GDWD
57(# 5RXWHV
6),# 6FDQQLQJ#IUHTXHQF\#LQIRUPDWLRQ
671# 0XOWLSOH#GDWD#,'
7/% 7DUJHW#ODEHO
7//# 7DUJHW#ODWLWXGH#DQG#ORQJLWXGH
770# 7UDFNHG#WDUJHW#PHVVDJH



�
��
�
�
��
�
�
	�

�
��
��


��
�
�
�
	�
�
�94495042)',6#�#,(&+(, ±#54#±

7;7 7H[W#WUDQVPLVVLRQ
9%: # 'XDO#JURXQG2ZDWHU#VSHHG
9'5# 6HW#DQG#GULIW
9+: # :DWHU#VSHHG#DQG#KHDGLQJ
9/: # 'LVWDQFH#WUDYHOOHG#WKURXJK#WKH#ZDWHU
93: # 6SHHG/#PHDVXUHG#SDUDOOHO#WR#ZLQG
97*# &RXUVH#RYHU#JURXQG#DQG#JURXQG#VSHHG
:&9# :D\SRLQW#FORVXUH#YHORFLW\
:1& 'LVWDQFH/#ZD\SRLQW#WR#ZD\SRLQW
:3/# :D\SRLQW#ORFDWLRQ
;'5# 7UDQVGXFHU#PHDVXUHPHQWV
;7(# &URVV0WUDFN#HUURU/#PHDVXUHG
;75# &URVV0WUDFN#HUURU/#GHDG#UHFNRQLQJ
='$# 7LPH#DQG#GDWH
='/# 7LPH#DQG#GLVWDQFH#WR#YDULDEOH#SRLQW
=)2# 87&#DQG#WLPH#IURP#RULJLQ#ZD\SRLQW
=7*# 87&#DQG#WLPH#WR#GHVWLQDWLRQ#ZD\SRLQW

7DEOH#9#±#)LHOG#W\SH#VXPPDU\

)LHOG#W\SH# 6\PERO 'HILQLWLRQ

6SHFLDO#IRUPDW#ILHOGV

6WDWXV $ 6LQJOH#FKDUDFWHU#ILHOG=

$# #<HV/#GDWD#YDOLG/#ZDUQLQJ#IODJ#FOHDU

9# #1R/#GDWD#LQYDOLG/#ZDUQLQJ#IODJ#VHW

/DWLWXGH OOOO1OO )L[HG2YDULDEOH#OHQJWK#ILHOG=

GHJUHHV2PLQXWHV#DQG#GHFLPDO#±#WZR#IL[HG#GLJLWV#RI#GHJUHHV/
WZR# IL[HG#GLJLWV#RI#PLQXWHV#DQG#D#YDULDEOH#QXPEHU#RI#GLJLWV
IRU# GHFLPDO# IUDFWLRQ# RI# PLQXWHV1# /HDGLQJ# ]HURV# DOZD\V
LQFOXGHG# IRU#GHJUHHV#DQG#PLQXWHV# WR#PDLQWDLQ# IL[HG# OHQJWK1
7KH# GHFLPDO# SRLQW# DQG# DVVRFLDWHG# GHFLPDO# IUDFWLRQ# DUH
RSWLRQDO#LI#IXOO#UHVROXWLRQ#LV#QRW#UHTXLUHG1

/RQJLWXGH \\\\\1\\ )L[HG2YDULDEOH#OHQJWK#ILHOG=

GHJUHHV2PLQXWHV# DQG# GHFLPDO# ±# WKUHH# IL[HG# GLJLWV# RI
GHJUHHV/# WZR#IL[HG#GLJLWV#RI#PLQXWHV#DQG#D#YDULDEOH#QXPEHU
RI# GLJLWV# IRU# GHFLPDO# IUDFWLRQ# RI# PLQXWHV1# /HDGLQJ# ]HURV
DOZD\V# LQFOXGHG# IRU#GHJUHHV#DQG#PLQXWHV# WR#PDLQWDLQ# IL[HG
OHQJWK1#7KH# GHFLPDO# SRLQW# DQG# DVVRFLDWHG# GHFLPDO# IUDFWLRQ
DUH#RSWLRQDO#LI#IXOO#UHVROXWLRQ#LV#QRW#UHTXLUHG1

7LPH KKPPVV1VV )L[HG2YDULDEOH#OHQJWK#ILHOG=

KRXUV2PLQXWHV2VHFRQGV# DQG# GHFLPDO# ±# WZR# IL[HG# GLJLWV# RI
KRXUV/# WZR# IL[HG# GLJLWV# RI# PLQXWHV/# WZR# IL[HG# GLJLWV# RI
VHFRQGV# DQG# D# YDULDEOH# QXPEHU# RI# GLJLWV# IRU# GHFLPDO
IUDFWLRQ# RI# VHFRQGV1# /HDGLQJ# ]HURV# DOZD\V# LQFOXGHG# IRU
KRXUV/# PLQXWHV# DQG# VHFRQGV# WR# PDLQWDLQ# IL[HG# OHQJWK1
7KH#GHFLPDO# SRLQW# DQG# DVVRFLDWHG# GHFLPDO# IUDFWLRQ# DUH
RSWLRQDO#LI#IXOO#UHVROXWLRQ#LV#QRW#UHTXLUHG1
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'HILQHG#ILHOG 6RPH#ILHOGV#DUH#VSHFLILHG#WR#FRQWDLQ#SUH0GHILQHG#FRQVWDQWV/
PRVW# RIWHQ# DOSKD# FKDUDFWHUV1# 6XFK# D# ILHOG# LV# LQGLFDWHG# LQ
WKLV# VWDQGDUG# E\# WKH# SUHVHQFH# RI# RQH# RU# PRUH# YDOLG
FKDUDFWHUV1

([FOXGHG# IURP# WKH# OLVW# RI# DOORZDEOH# FKDUDFWHUV# DUH# WKH
IROORZLQJ#ZKLFK# DUH# XVHG# WR# LQGLFDWH# ILHOG# W\SHV#ZLWKLQ# WKLV
VWDQGDUG=# %$%/# %D%/# %F%/# %KK%/# %KKPPVV1VV%/# %OOOO1OO%/# %[%/
%\\\\\1\\%1

1XPHULF#YDOXH#ILHOGV

9DULDEOH#QXPEHUV [1[ 9DULDEOH# OHQJWK# LQWHJHU# RU# IORDWLQJ# QXPHULF# ILHOG1# 2SWLRQDO
OHDGLQJ# DQG# WUDLOLQJ# ]HURV1# 7KH# GHFLPDO# SRLQW# DQG
DVVRFLDWHG#GHFLPDO# IUDFWLRQ#DUH#RSWLRQDO# LI# IXOO# UHVROXWLRQ# LV
QRW#UHTXLUHG#+H[DPSOH=#:6143# #:614# #3:614# #:6,1

)L[HG#+(;#ILHOG KK0 )L[HG#OHQJWK#+(;#QXPEHUV#RQO\/#06%#RQ#WKH#OHIW1

,QIRUPDWLRQ#ILHOGV

9DULDEOH#WH[W F00F 9DULDEOH#OHQJWK#YDOLG#FKDUDFWHU#ILHOG1

)L[HG#DOSKD#ILHOG DD0 )L[HG# OHQJWK# ILHOG# RI# XSSHU0FDVH# RU# ORZHU0FDVH# DOSKD
FKDUDFWHUV1

)L[HG#QXPEHU#ILHOG [[0 )L[HG#OHQJWK#ILHOG#RI#QXPHULF#FKDUDFWHUV1

)L[HG#WH[W#ILHOG FF0 )L[HG#OHQJWK#ILHOG#RI#YDOLG#FKDUDFWHUV1

127(#4## 6SDFHV#VKDOO#RQO\#EH#XVHG#LQ#YDULDEOH#WH[W#ILHOGV1

127(# 5## $# QHJDWLYH# VLJQ# %±%# ++(;# 5',# LV# WKH# ILUVW# FKDUDFWHU# LQ# D# ILHOG# LI# WKH# YDOXH# LV# QHJDWLYH1#:KHQ# XVHG/# WKLV
LQFUHDVHV#WKH#VSHFLILHG#VL]H#RI#IL[HG#OHQJWK#ILHOGV#E\#RQH1#7KH#VLJQ#LV#RPLWWHG#LI#WKH#YDOXH#LV#SRVLWLYH1

127(#6## 8QLWV#RI#PHDVXUH# ILHOGV#DUH#DSSURSULDWH#FKDUDFWHUV# IURP# WKH#V\PERO# WDEOH# +7DEOH#6,#XQOHVV#D#VSHFLILF#XQLW
RI#PHDVXUH#LV#LQGLFDWHG1

916# $SSURYHG#VHQWHQFHV

*HQHUDO#IRUPDW#RI#SULQWHG#VHQWHQFH#LQIRUPDWLRQ=

-##^PQHPRQLF`#±#^QDPH`

^GHILQLWLRQ#SDUDJUDSK`

'00^VHQWHQFH`

    ^ILHOG#GHVFULSWLRQV`
VWDUW#RI#VHQWHQFH#DQG#WDONHU#,'

$$0#±#:D\SRLQW#DUULYDO#DODUP

6WDWXV#RI#DUULYDO# +HQWHULQJ# WKH#DUULYDO#FLUFOH/#RU#SDVVLQJ# WKH#SHUSHQGLFXODU#RI# WKH#FRXUVH# OLQH,#DW
ZD\SRLQW#F00F1

BBBBBBBBBBB
-# 'HVLJQDWHG# LQ# WKLV# VWDQGDUG# IRU# XVH# ZLWK# ,02# PDULQH# HOHFWURQLF# GHYLFHV# DV# UHTXLUHG# E\# ,02# LQ# WKH# 62/$6

&RQYHQWLRQ#+4<:7/#DV#DPHQGHG,1
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'00$$0/#$/##$/[1[/#1/#F00F-KK?&5!?/)!

############## #####:D\SRLQW#,'
############### 8QLWV#RI#UDGLXV/#QDXWLFDO#PLOHV
############### ##$UULYDO#FLUFOH#UDGLXV
############## ##6WDWXV=#$# #SHUSHQGLFXODU#SDVVHG#DW#ZD\SRLQW
############### 6WDWXV=#$# #DUULYDO#FLUFOH#HQWHUHG

$&.#±#$FNQRZOHGJH#DODUP

$FNQRZOHGJH#GHYLFH#DODUP1#7KLV#VHQWHQFH# LV#XVHG#WR#DFNQRZOHGJH#DQ#DODUP#FRQGLWLRQ#UHSRUWHG
E\#D#GHYLFH1

'00$&./[[[-KK?&5!?/)!

/RFDO#DODUP#QXPEHU#+LGHQWLILHU,#>LGHQWLILFDWLRQ#QXPEHU#RI#DODUP#VRXUFH@

$/0#±#*36#DOPDQDF#GDWD

&RQWDLQV#*36#ZHHN#QXPEHU/#VDWHOOLWH#KHDOWK#DQG# WKH#FRPSOHWH#DOPDQDF#GDWD# IRU#RQH#VDWHOOLWH1
0XOWLSOH#PHVVDJHV#PD\#EH# WUDQVPLWWHG/#RQH#IRU#HDFK#VDWHOOLWH# LQ#WKH#*36#FRQVWHOODWLRQ/#XS# WR#D
PD[LPXP#RI#65#PHVVDJHV1

'00$/0/#[1[/#[1[/#[[/#[1[/#KK/#KKKK/#KK/#KKKK/#KKKK/#KKKKKK/#11
#######

############+$,ò/#URRW#RI#VHPL0PDMRU
D[LV#+VHH#QRWH#6,

####### 20(*$'27/#UDWH#RI#ULJKW
DVFHQVLRQ#+VHH#QRWH#6,

####### +VLJPD,L/#LQFOLQDWLRQ#DQJOH#+VHH#QRWH#6,####### # WRD/#DOPDQDF#UHIHUHQFH#WLPH#+VHH#QRWH#6,
####### ########### #######H/#HFFHQWULFLW\#+VHH#QRWH#6,
####### 69#KHDOWK/#ELWV#4:057#RI#HDFK#DOPDQDF#SDJH#+VHH#QRWH#5,
####### ## #####*36#ZHHN#QXPEHU#+VHH#QRWH#4,
####### 6DWHOOLWH#351#QXPEHU/#34#WR#65
####### # ########0HVVDJH#QXPEHU
####### 7RWDO#QXPEHU#RI#PHVVDJHV

11KKKKKK/#KKKKKK/#KKKKKK/#KKK/#KKK-KK?&5!?/)!

# &KHFNVXP
# DI4/FORFN#SDUDPHWHU#+VHH#QRWH#6,
# DIR/#FORFN#SDUDPHWHU#+VHH#QRWH#6,
# 03#PHDQ#DQRPDO\#+VHH#QRWH#6,
# 20(*$3/#ORQJLWXGH#RI#DVFHQVLRQ#QRGH#+VHH#QRWH#6,
# +20(*$,/#DUJXPHQW#RI#SHULJHH#+VHH#QRWH#6,

+IURP#,&'0*360533/#UHYLVLRQ#%#+VHH#DQQH[#$,,

127(#4## 9DULDEOH#OHQJWK#LQWHJHU/#IRXU#GLJLWV#PD[LPXP#+3#WR#<<<<,1#7KLV# LV#DQ#H[WHQGHG#*36#ZHHN#QXPEHU#WR#ZKLFK
WKH#DOPDQDF# UHIHUHQFH# WLPH#SDUDPHWHU# +WRD,# LV# UHIHUHQFHG1#:HHN#]HUR# UHIHUV# WR# WKH#ZHHN#RI# 39#-DQXDU\# 4<;31#7KH
YDOXH# LV# WKH# ³([WHQGHG#:HHN#1XPEHU´/#ZKLFK# LV# WKH# HODSVHG# QXPEHU# RI#ZHHNV# VLQFH#ZHHN# ]HUR1# ([WHQGHG#ZHHN
QXPEHUV# VKDOO# QRW# EH# UHVHW# WR# ]HUR#ZKHQ# WKH# 430ELW#*36#ZHHN# QXPEHU# UROOV# EDFN# WR# ]HUR# HYHU\# 4</9# \HDUV1# 7KLV
YDOXH#PXVW#EH#GHWHUPLQHG#E\# WKH#*36# UHFHLYHU#DW# WKH# WLPH#RI# WKH#DOPDQDF#GDWD#GHFRGLQJ1# ,W# LV#EDVHG#RQ# WKH# ;0ELW
$OPDQDF#5HIHUHQFH#ZHHN# IRUP/#3DJH#58/#6XEIUDPH#8/#ZRUG#6/#ELWV#4:# WR#57># WKDW#;0ELW#YDOXH#PXVW#EH#H[SDQGHG#E\
WKH# *36# UHFHLYHU# WR# JLYH# D# IXOO# ([WHQGHG#:HHN# 1XPEHU1# )XUWKHUPRUH/# FDUH# PXVW# EH# WDNHQ# WR# HQVXUH# WKDW# WKH
$OPDQDF#5HIHUHQFH#7LPH#DQG#WKH#([WHQGHG#:HHN#1XPEHU#DUH#FRUUHFWO\#OLQNHG#DV#SDUW#RI#D#VLQJOH#DOPDQDF#GDWD#VHW/
DYRLGLQJ# LQFRQVLVWHQFLHV# EHWZHHQ# GLIIHUHQW# DOPDQDF# GDWD# VHWV# ZKHQ# QHZ# DOPDQDF# XSORDGV# RFFXU# DIWHU# UHDGLQJ
3DJH#58#RI#6XEIUDPH#81

127(#5## 5HIHUHQFH#531616181416/#7DEOH#5309,,#DQG#7DEOH#5309,,,1

127(#6## 5HIHUHQFH#7DEOH#5309,/#IRU#VFDOLQJ#IDFWRUV#DQG#XQLWV1



�
��
�
�
��
�
�
	�

�
��
��


��
�
�
�
	�
�
�±#57#± 94495042)',6#�#,(&+(,

$/5#±#6HW#DODUP#VWDWH
/RFDO# DODUP# FRQGLWLRQ# DQG# VWDWXV1# 7KLV# VHQWHQFH# LV# XVHG# WR# UHSRUW# DQ# DODUP# FRQGLWLRQ# RQ# D
GHYLFH#DQG#LWV#FXUUHQW#VWDWH#RI#DFNQRZOHGJHPHQW1

'00$/5/KKPPVV1VV/[[[/$/#$/F00F-KK?&5!?/)!

##########$ODUP¶V#GHVFULSWLRQ#WH[W
####$ODUP¶V#DFNQRZOHGJH#VWDWH/#$# #DFNQRZOHGJHG

########9# #XQDFNQRZOHGJHG
##$ODUP#FRQGLWLRQ#+$# #WKUHVKROG#H[FHHGHG/#9# #QRW#H[FHHGHG,

##/RFDO#DODUP#QXPEHU#+LGHQWLILHU,#>LGHQWLILFDWLRQ#QXPEHU#RI#DODUP#VRXUFH@
7LPH#RI#DODUP#FRQGLWLRQ#FKDQJH/#87&

$3%#±#+HDGLQJ27UDFN#FRQWUROOHU#+DXWRSLORW,#VHQWHQFH#%

&RPPRQO\#XVHG#E\#DXWRSLORWV/# WKLV#VHQWHQFH#FRQWDLQV#QDYLJDWLRQ# UHFHLYHU#ZDUQLQJ# IODJ#VWDWXV/
FURVV0WUDFN0HUURU/#ZD\SRLQW#DUULYDO#VWDWXV/# LQLWLDO#EHDULQJ#IURP#RULJLQ#ZD\SRLQW#WR#WKH#GHVWLQDWLRQ/
FRQWLQXRXV#EHDULQJ# IURP#SUHVHQW#SRVLWLRQ# WR#GHVWLQDWLRQ#DQG# UHFRPPHQGHG#KHDGLQJ# WR#VWHHU# WR
GHVWLQDWLRQ#ZD\SRLQW#IRU#WKH#DFWLYH#QDYLJDWLRQ#OHJ#RI#WKH#MRXUQH\1

'00$3%/##$/#$/#[1[/#D/#1/##$/#$/#[1[/#D/#F00F/#[1[/#D/#[1[/#D/#D-KK?&5!?/)!
0RGH#LQGLFDWRU
+VHH#QRWHV#4#DQG#5,

+HDGLQJ#WR#VWHHU#WR#GHVWLQDWLRQ
      ZD\SRLQW/#PDJQHWLF#RU#WUXH
      %HDULQJ/#SUHVHQW#SRVLWLRQ#WR
      GHVWLQDWLRQ/#PDJQHWLF#RU#WUXH
      'HVWLQDWLRQ#ZD\SRLQW#,'
        %HDULQJ#RULJLQ#WR#GHVWLQDWLRQ/#027

6WDWXV=#$# #SHUSHQGLFXODU#SDVVHG#DW#ZD\SRLQW
############9# #SHUSHQGLFXODU#QRW#HQWHUHG

             6WDWXV=#$# #DUULYDO#FLUFOH#HQWHUHG#9# #DUULYDO#FLUFOH#QRW#SDVVHG
###### ########;7(#XQLWV/#QDXWLFDO#PLOHV
###### ###'LUHFWLRQ#WR#VWHHU/#/25
###### ########0DJQLWXGH#RI#;7(#+FURVV0WUDFN0HUURU,
###### ###6WDWXV=#$# #2.#RU#QRW#XVHG 9# #/25$10&#F\FOH#ORFN#ZDUQLQJ#IODJ#+VHH#QRWH#5,
#######################6WDWXV=#$# #'DWD#YDOLG##9# #/25$10&#EOLQN#RU#615#ZDUQLQJ#+VHH#QRWH#5,
# #########9# #JHQHUDO#ZDUQLQJ#IODJ#IRU#RWKHU#QDYLJDWLRQ#V\VWHPV#ZKHQ#D
############## ###UHOLDEOH#IL[#LV#QRW#DYDLODEOH

127(#4## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=

$# #$XWRQRPRXV#PRGH

'# #'LIIHUHQWLDO#PRGH

(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH

0# #0DQXDO#LQSXW#PRGH

6# #6LPXODWRU#PRGH

1# #'DWD#QRW#YDOLG

127(# 5## 7KH# SRVLWLRQLQJ# V\VWHP# 0RGH# LQGLFDWRU# ILHOG# VXSSOHPHQWV# WKH# SRVLWLRQLQJ# V\VWHP# 6WDWXV# ILHOGV# +ILHOGV
4#DQG#5,/#WKH#6WDWXV#ILHOGV#VKDOO#EH#VHW#WR#9# #LQYDOLG#IRU#DOO#YDOXHV#RI#0RGH#,QGLFDWRU#H[FHSW#IRU#$# #$XWRQRPRXV#DQG
'# #'LIIHUHQWLDO1#7KH#SRVLWLRQLQJ#V\VWHP#0RGH#,QGLFDWRU#VKDOO#QRW#EH#QXOO#ILHOGV1
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%(&#±#%HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW#±#GHDG#UHFNRQLQJ

7LPH# +87&,# DQG# GLVWDQFH# DQG# EHDULQJ# WR/# DQG# ORFDWLRQ# RI/# D# VSHFLILHG# ZD\SRLQW# IURP# WKH
GHDG0UHFNRQHG#SUHVHQW#SRVLWLRQ1

'±%(&/##KKPPVV1VV/#OOOO1OO/##D/#\\\\\1\\/#D/###[1[/#7/###[1[/#0/##[1[/#1/#F00F-KK?&5!?/)!

#############:D\SRLQW#,'
##### #########'LVWDQFH/#QDXWLFDO#PLOHV
###### ###########%HDULQJ/#GHJUHHV#PDJQHWLF
###### ##########%HDULQJ/#GHJUHHV#WUXH
##### # ############:D\SRLQW#ORQJLWXGH/#(2:
###### ##########:D\SRLQW#ODWLWXGH/#126
###### ####87&#RI#REVHUYDWLRQ

%2'#±##%HDULQJ##RULJLQ#WR#GHVWLQDWLRQ

%HDULQJ# DQJOH# RI# WKH# OLQH/# FDOFXODWHG# DW# WKH# RULJLQ# ZD\SRLQW/# H[WHQGLQJ# WR# WKH# GHVWLQDWLRQ
ZD\SRLQW#IURP#WKH#RULJLQ#ZD\SRLQW#IRU#WKH#DFWLYH#QDYLJDWLRQ#OHJ#RI#WKH#MRXUQH\1

'00%2'/#[1[/#7/#[1[/#0/#F00F/#F00F-KK?&5!?/)!

     2ULJLQ#ZD\SRLQW#,'
##### #######'HVWLQDWLRQ#ZD\SRLQW#,'
###### ########%HDULQJ/#GHJUHHV#PDJQHWLF
###### ######%HDULQJ/#GHJUHHV#WUXH

%:&#±##%HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW

%:5#±##%HDULQJ#DQG#GLVWDQFH#WR#ZD\SRLQW#±#UKXPE#OLQH

7LPH# +87&,# DQG# GLVWDQFH# DQG# EHDULQJ# WR/# DQG# ORFDWLRQ# RI/# D# VSHFLILHG#ZD\SRLQW# IURP# SUHVHQW
SRVLWLRQ1# '00%:5# GDWD# LV# FDOFXODWHG# DORQJ# WKH# UKXPE# OLQH# IURP# SUHVHQW# SRVLWLRQ# UDWKHU# WKDQ
DORQJ#WKH#JUHDW#FLUFOH#SDWK1

'00%:&/#KKPPVV1VV/#OOOO1OO/#D/#\\\\\1\\/#D/#[1[/#7/#[1[/#0/#[1[/#1/#F00F/#D-KK?&5!?/)!
'00%:5/#KKPPVV1VV/#OOOO1OO/#D/#\\\\\1\\/#D/#[1[/#7/#[1[/#0/#[1[/#1/#F00F/#D-KK?&5!?/)!

0RGH#LQGLFDWRU
+VHH#QRWH#4,

########:D\SRLQW#,'
###### #############'LVWDQFH/#QDXWLFDO#PLOHV
###### ###########%HDULQJ/#GHJUHHV#PDJQHWLF
####### ##############%HDULQJ/#GHJUHHV#WUXH
####### ################:D\SRLQW#ORQJLWXGH/#(2:
####### ######:D\SRLQW#ODWLWXGH/#126
###### ####87&#RI#REVHUYDWLRQ

127(#4## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU

$# #$XWRQRPRXV#PRGH

'# #'LIIHUHQWLDO#PRGH

(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH

0# #0DQXDO#LQSXW#PRGH

6# #6LPXODWRU#PRGH

1# #'DWD#QRW#YDOLG

7KH#0RGH#LQGLFDWRU#ILHOG#VKDOO#QRW#EH#D#QXOO#ILHOG1
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%::#±##%HDULQJ##ZD\SRLQW#WR#ZD\SRLQW

%HDULQJ#DQJOH#RI# WKH# OLQH/#EHWZHHQ# WKH#72#DQG# WKH#)520#ZD\SRLQWV/#FDOFXODWHG#DW# WKH#)520
ZD\SRLQW#IRU#DQ\#WZR#DUELWUDU\#ZD\SRLQWV1

'00%:: /#[1[/#7/#[1[/#0/#F00F/#F00F-KK?&5!?/)!

    )520#ZD\SRLQW#,'
####### ######72#ZD\SRLQW#,'
###### #########%HDULQJ/#GHJUHHV#PDJQHWLF
###### ##########%HDULQJ/#GHJUHHV#WUXH

'%7#±##'HSWK#EHORZ#WUDQVGXFHU

:DWHU#GHSWK#UHIHUHQFHG#WR#WKH#WUDQVGXFHU1

'00'%7/#[1[/#I/#[1[/#0/#[1[/##)-KK?&5!?/)!

   :DWHU#GHSWK/#IDWKRPV
###### ##:DWHU#GHSWK/#P
###### #:DWHU#GHSWK/#IHHW

'&1#±##'(&&$#SRVLWLRQ

6WDWXV#DQG#OLQHV0RI0SRVLWLRQ#IRU#D#VSHFLILHG#'(&&$#FKDLQ1

'#00#'&1/#[[/#FF/#[1[/##$/#FF/#[1[/#$/#FF/#[1[/#$/#$/#$/#$/#[1[/#1/#[-KK?&5!?/)!

##############)L[#GDWD#EDVLV#+VHH#QRWH,
####3RVLWLRQ#XQFHUWDLQW\/#Q1#PLOHV
3XUSOH0OLQH#QDYLJDWLRQ#XVH
$# #9DOLG###9# #'DWD#QRW#YDOLG

##################*UHHQ0OLQH#QDYLJDWLRQ#XVH
#####$# #9DOLG###9# #'DWD#QRW#YDOLG

##########################5HG0OLQH#QDYLJDWLRQ#XVH
$# #9DOLG##9# #'DWD#QRW#YDOLG

##########################3XUSOH
######### #*UHHQ

###########6WDWXV=#5HG0PDVWHU#OLQH/#$# #9DOLG##9# #'DWD#QRW#YDOLG
####5HG#OLQH#RI#SRVLWLRQ#+/23,

#########5HG#]RQH#LGHQWLILHU/#QXPEHU0OHWWHU
####'(&&$#FKDLQ#LGHQWLILHU

127(## )L[#GDWD#EDVLV=

4# #1RUPDO#SDWWHUQ

5# #/DQH#LGHQWLILFDWLRQ#SDWWHUQ

6# #/DQH#LGHQWLILFDWLRQ#WUDQVPLVVLRQV
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-'37#±##'HSWK

,02#5HVROXWLRQ#$1557#+9,,,1#:DWHU#GHSWK#UHODWLYH#WR#WKH#WUDQVGXFHU#DQG#RIIVHW#RI#WKH#PHDVXULQJ
WUDQVGXFHU1#3RVLWLYH#RIIVHW#QXPEHUV#SURYLGH# WKH#GLVWDQFH# IURP# WKH# WUDQVGXFHU# WR# WKH#ZDWHUOLQH1
1HJDWLYH# RIIVHW# QXPEHUV# SURYLGH# WKH# GLVWDQFH# IURP# WKH# WUDQVGXFHU# WR# WKH# SDUW# RI# WKH# NHHO# RI
LQWHUHVW1

'00'37/#[1[/#[1[/#[1[-KK?&5!?/)!

###0D[LPXP#UDQJH#VFDOH#LQ#XVH
############ ###2IIVHW#IURP#WUDQVGXFHU/#LQ#PHWUHV#+VHH#QRWHV#4#DQG#5,
#########################:DWHU#GHSWK#UHODWLYH#WR#WKH#WUDQVGXFHU/#LQ#PHWUHV

127(#4## ³SRVLWLYH´# #GLVWDQFH#IURP#WUDQVGXFHU#WR#ZDWHU#OLQH>#³0³# #GLVWDQFH#IURP#WUDQVGXFHU#WR#NHHO1

127(#5## )RU#,(&#DSSOLFDWLRQV#WKH#RIIVHW#VKDOO#DOZD\V#EH#DSSOLHG#VR#DV#WR#SURYLGH#GHSWK#UHODWLYH#WR#WKH#NHHO1

-'6&#±#'LJLWDO#VHOHFWLYH#FDOOLQJ#LQIRUPDWLRQ
7KLV#VHQWHQFH# LV#XVHG# WR# UHFHLYH#D#FDOO# IURP#RU#SURYLGH#GDWD# WR#D# UDGLRWHOHSKRQH#XVLQJ#GLJLWDO
VHOHFWLYH#FDOOLQJ#LQ#DFFRUGDQFH#ZLWK#,7805#017<60<1

'#00'6&/[[/[[[[[[[[[[/[[/[[/[[/[1[/#[1[/[[[[[[[[[[/[[/#D/D-KK?&5!?/)!
##################################################################

##### #####################([SDQVLRQ#LQGLFDWRU#+VHH#QRWH#4,
###########################################################################################################$FNQRZOHGJHPHQW##+VHH#QRWH#5,

#########################################################################################1DWXUH#RI#GLVWUHVV#+VHH#QRWHV#6#DQG#7,
#############################################################################006,#RI#VKLS#LQ#GLVWUHVV#+VHH#QRWHV#6#DQG#8,
############################################# #################7LPH#+VHH#QRWH#9,#RU#7HO1#1R1#+VHH#QRWH#:,
##########################################################3RVLWLRQ#+VHH#QRWH#;,#RU#&KDQQHO2)UHTXHQF\#+VHH#QRWH#<,

7\SH#RI#&RPPXQLFDWLRQ#+VHH#QRWHV#7#DQG#44,
#RU#6HFRQG#7HOHFRPPDQG#+VHH#QRWH#7,

1DWXUH#RI#'LVWUHVV#+VHH#QRWHV#7#DQG#43,
RU#)LUVW#7HOHFRPPDQG#+VHH#QRWH#7,

#######################################################&DWHJRU\#+VHH#QRWH#7,
#######################################$GGUHVV#+VHH#QRWH#8,
################## #)RUPDW#6SHFLILHU#+VHH#QRWH#7,

127(# 4## ([SDQVLRQ# LQGLFDWRU#  # ³(´/# QXOO# RWKHUZLVH1# :KHQ# VHW# WR# ³(´# WKLV# VHQWHQFH# LV# IROORZHG# E\# WKH# '6&
([SDQVLRQ#VHQWHQFH#'00'6(/#ZLWKRXW#LQWHUYHQLQJ#VHQWHQFHV/#DV#WKH#QH[W#WUDQVPLWWHG#RU#UHFHLYHG#VHQWHQFH1

127(#5## $FNQRZOHGJHPHQW#W\SH=

5# #$FNQRZOHGJH#UHTXHVW

%# #$FNQRZOHGJHPHQW

6# #1HLWKHU#+HQG#RI#VHTXHQFH,

127(# 6## )RU# 'LVWUHVV# $FNQRZOHGJHPHQW/# 'LVWUHVV# 5HOD\# DQG# 'LVWUHVV# 5HOD\# $FNQRZOHGJHPHQW# FDOOV# RQO\/# QXOO
RWKHUZLVH1

127(#7## 8VH#WZR#OHDVW0VLJQLILFDQW#GLJLWV#RI#V\PERO#FRGHV#LQ#,7805#017<60</#7DEOH#61

127(#8## 0DULWLPH#0RELOH#6HUYLFH#,GHQWLILHU#+006,,#IRU#WKH#VWDWLRQ#WR#EH#FDOOHG#RU# WKH#006,#RI# WKH#FDOOLQJ#VWDWLRQ# LQ
D#UHFHLYHG#FDOO1#)RU#D#QLQH0GLJLW#006,#³3´#VKDOO#EH#DGGHG#DV# WKH# WHQWK#GLJLW1#)RU#FDOOV# WR#D#JHRJUDSKLF#DUHD# WKH#DUHD
LV#FRGHG#LQ#DFFRUGDQFH#ZLWK#,7805#017<60</#SDUDJUDSK#816#DQG#)LJXUH#91

6\VWHP#FRQILJXUDWLRQ# +ZLULQJ,#DQG# WKH#7DONHU# ,'#DUH#XVHG# WR#FRQILUP# LI# WKH#VHQWHQFH# LV# WUDQVPLWWHG#RU# UHFHLYHG1#7KH
006,#RI# WKH#FDOOLQJ#VWDWLRQ# IRU# WUDQVPLWWHG#FDOOV# LV# LQVHUWHG#DXWRPDWLFDOO\# LQ# WKH# ,7805#017<60<# WUDQVPLVVLRQ#DW# WKH
UDGLRWHOHSKRQH1

127(#9## 7LPH#+87&,#RI#SRVLWLRQ/#IRXU#GLJLWV/#KKPP#+KRXUV#DQG#PLQXWHV,1

127(#:## 7HOHSKRQH#QXPEHU/#49#GLJLWV#PD[LPXP/#RGG2HYHQ#LQIRUPDWLRQ#WR#EH#LQVHUWHG#E\#WKH#'6&#HTXLSPHQW1

127(# ;## /DWLWXGH2ORQJLWXGH/#GHJUHHV#DQG#PLQXWHV/# 43#GLJLWV/# FRGHG# LQ# DFFRUGDQFH#ZLWK# ,7805#017<60<# SDUDJUDSK
;1415
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127(#<## )UHTXHQF\#RU#FKDQQHO/#VL[#RU#WZHOYH#GLJLWV/#FRGHG#LQ#DFFRUGDQFH#ZLWK#,7805#017<60</#7DEOH#461

127(#43## 'LVWUHVV#FDOOV#RQO\1

127(#44## 'LVWUHVV/#'LVWUHVV#$FNQRZOHGJHPHQW/#'LVWUHVV#5HOD\#DQG#'LVWUHVV#5HOD\#$FNQRZOHGJHPHQW#FDOOV#RQO\1

'6(#±#([SDQGHG#'LJLWDO#VHOHFWLYH#FDOOLQJ
7KLV# VHQWHQFH# LPPHGLDWHO\# IROORZV/# ZLWKRXW# LQWHUYHQLQJ# VHQWHQFHV# RU# FKDUDFWHUV/# '00'6&/
'00'6,#RU#'00'65#ZKHQ# WKH#'6&#H[SDQVLRQ# ILHOG# LQ# WKHVH#VHQWHQFHV# LV#VHW# WR# ³(´1# ,W# LV#XVHG# WR
SURYLGH#GDWD# WR# RU# UHFHLYH#'6&# H[SDQVLRQ# GDWD# IURP# D# UDGLRWHOHSKRQH# XVLQJ#'LJLWDO# VHOHFWLYH
FDOOLQJ#LQ#DFFRUGDQFH#ZLWK#,7805#01;54041

'00'6(/[/#[/#D/[[[[[[[[[[/#[[/F00F/1111111111/[[/F00F-KK?&5!?/)!

# ##################'DWD#VHW#µQ¶#+VHH#QRWHV#4#DQG#5,
############################################################################$GGLWLRQDO#GDWD#VHWV#+VHH#QRWHV#4#DQG#5,
#################################################################'DWD#VHW#µ4¶#+VHH#QRWHV#4#DQG#5,
#################################################9HVVHO#006,#+VHH#QRWH#6,
##########################################4XHU\2UHSO\#IODJ#+VHH#QRWH#7,
################################0HVVDJH#QXPEHU#+VHH#QRWH#8,
###########################7RWDO#QXPEHU#RI#PHVVDJHV#+VHH#QRWH#8,

127(#4## 'DWD#VHWV#FRQVLVW#RI# WZR# ILHOGV1#7KH# ILUVW# ILHOG# LV# WKH#FRGH# ILHOG=# WKH# WZR# OHDVW#VLJQLILFDQW#GLJLWV#RI#V\PERO
FRGHV# LQ# ,7805#01;5404/#7DEOH# 41#7KH# VHFRQG# ILHOG# LV# WKH#GDWD# ILHOG=# WKH# DGGLWLRQDO# LQIRUPDWLRQ# UHTXLUHG# E\# ,7805
01;5404/# QXOO# RWKHUZLVH1# 7KH# GLJLWV# DSSHDULQJ# LQ# WKHVH# ILHOGV# DUH# WKH# GDWD# RU# FRPPDQGV# DV# VSHFLILHG# E\# ,7805
01;5404# H[FHSW# IRU# FRPPDQGV/# WKH# WZR# OHDVW# VLJQLILFDQW# GLJLWV# RI# 7DEOH# 6# RI# ,7805# 01;5404# DUH# SUHFHGHG# E\
$6&,,#³&´#++(;#76,1#$#YDULDEOH#QXPEHU#RI#GDWD#VHWV#DUH#DOORZHG/#QXOO#ILHOGV#DUH#QRW#UHTXLUHG#IRU#XQXVHG#GDWD#VHWV1

127(#5## $6&,,#FKDUDFWHUV#DUH#XVHG#WR#GHVFULEH#WH[W#+VWDWLRQ#QDPH#DQG#SRUW#RI#FDOO,/#QRW#V\PEROV#RI#,7805#01;5404/
7DEOH#51#:KHQ#?/!#+&RPPD/#+(;#5&#0#D#UHVHUYHG#FKDUDFWHU,#LV#QHHGHG/#?µ!#+$SRVWURSKH/#+(;#5:,#LV#VXEVWLWXWHG1

127(#6## ,GHQWLFDO#WR#WKH#DGGUHVV#ILHOG#LQ#WKH#DVVRFLDWHG#'00'6&/#'00'6,#RU#'00'65#VHQWHQFH1

127(#7 ³4´# #4XHU\1#$#GHYLFH#LV#UHTXHVWLQJ#H[SDQGHG#GDWD1#&RGH#ILHOGV#ILOOHG#DV#GHVLUHG/#DOO#GDWD#ILHOGV#QXOO1

³5´# #5HSO\1#$#GHYLFH#LV#UHVSRQGLQJ#ZLWK#VHOHFWHG#H[SDQGHG#GDWD/#LQ#UHVSRQVH#WR#D#TXHU\1

³$´# #$XWRPDWLF1#$#GHYLFH#LV#WUDQVPLWWLQJ#GDWD#DXWRPDWLFDOO\/#QRW#LQ#UHVSRQVH#WR#D#TXHU\#UHTXHVW1

127(#8## 7KH#QXPEHU#RI#GDWD#VHWV#PD\# UHTXLUH# WKH# WUDQVPLVVLRQ#RI#PXOWLSOH#PHVVDJHV#DOO#FRQWDLQLQJ# LGHQWLFDO# ILHOG
IRUPDWV1#7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH
RUGHU#RI# WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\/# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH
XVHG#LQ#WKH#DGGLWLRQDO#VHQWHQFHV#ZKHQ#WKH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

'6,#±#'6&#WUDQVSRQGHU#LQLWLDOLVH
7KLV#VHQWHQFH# LV#XVHG# WR#SURYLGH#GDWD#WR#D#UDGLRWHOHSKRQH#IRU#XVH# LQ#PDNLQJ#FDOOV#XVLQJ#'LJLWDO
VHOHFWLYH#FDOOLQJ#LQ#DFFRUGDQFH#ZLWK#,7805#01;58061

#([SDQVLRQ#LQGLFDWRU#+VHH#QRWH#4,
&RPPDQG#VHW#µQ¶

'00'6,/[/[/[[[[[[[[[[/[[[/[[/[[[[[[[[[[[[[[[[[[[[[[/[[/F00F/11111/[[/F00F/D-KK?&5!?/)!

&RPPDQG#VHWV#+VHH
QRWHV#5#DQG#6,

#########################################################################################################&RPPDQG#VHW#µ4¶
##############################################################################*HRJUDSKLFDO#DUHD/#3/34#PLQ#+VHH#QRWH#7,

####9HVVHO#W\SH#+VHH#QRWH#7,
#############################################################9HVVHO#FRXUVH/#GHJUHHV#WUXH#+VHH#QRWH#7,
###################################################9HVVHO#006,#+VHH#QRWH#8,
################################0HVVDJH#QXPEHU#+VHH#QRWH#9,
#############################7RWDO#QXPEHU#RI#PHVVDJHV#+VHH#QRWH#9,

127(# 4## ([SDQVLRQ# LQGLFDWRU#  # ³(´/# QXOO# RWKHUZLVH1# :KHQ# VHW# WR# ³(´# WKLV# VHQWHQFH# LV# IROORZHG# E\# WKH# '6&
([SDQVLRQ#VHQWHQFH#'00'6(/#ZLWKRXW#LQWHUYHQLQJ#VHQWHQFHV#RU#FKDUDFWHUV/#DV#WKH#QH[W#WUDQVPLWWHG#VHQWHQFH1

127(#5## &RPPDQG#6HWV#FRQVLVW#RI# WZR# ILHOGV1#7KH# ILUVW# ILHOG# LV# WKH# WZR# OHDVW#VLJQLILFDQW#GLJLWV#RI#V\PERO#FRGHV# LQ
,7805#01;5806/#7DEOH#7/# WKH#VHFRQG# ILHOG# LV# WKH#DGGLWLRQDO# LQIRUPDWLRQ#UHTXLUHG#E\# ,7805#01;5806/#QXOO#RWKHUZLVH1#$
YDULDEOH#QXPEHU#RI#FRPPDQG#VHWV#DUH#DOORZHG/#QXOO#ILHOGV#DUH#QRW#UHTXLUHG#IRU#XQXVHG#FRPPDQG#VHWV1
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127(# 6## $6&,,# FKDUDFWHUV# DUH# XVHG# WR# GHVFULEH# VWDWLRQ# QDPH# DQG# SRUW# RI# FDOO/# QRW# V\PEROV# RI# ,7805#01;5806/
7DEOH#41#:KHQ#?/!#+&RPPD/#+(;5&#±#D#UHVHUYHG#FKDUDFWHU,#LV#QHHGHG/#?µ!#+$SRVWURSKH/#+(;#5:,#LV#VXEVWLWXWHG1

127(#7## $OO#YHVVHOV# LQ#D#JHRJUDSKLF#DUHD#RU#YHVVHOV#RI#D#VSHFLILF#W\SH#RU#RQ#D#VSHFLILF#FRXUVH# LQ#WKDW#DUHD/#PD\#EH
DGGUHVVHG1#&RGH# LQ#DFFRUGDQFH#ZLWK# ,7805#01;5806/#SDUDJUDSK#8#DQG#7DEOH#61#7KHVH# ILHOGV#VKDOO#EH#QXOO#ZKHQ# WKH
006,#RI#DQ#LQGLYLGXDO#VWDWLRQ#LV#XVHG1

127(#8## 0DULWLPH#0RELOH#6HUYLFH#,GHQWLILHUV#+006,,#IRU#WKH#LQGLYLGXDO#VWDWLRQ#WR#EH#FDOOHG1#)RU#D#QLQH0GLJLW#006,#³3´
VKDOO# EH# DGGHG# DV# WKH# WHQWK# GLJLW1# 7KLV# ILHOG# LV# QXOO# ZKHQ# DGGUHVVLQJ# VKLSV# E\# DUHD1# ,QIRUPDWLRQ# UHOHYDQW# WR# WKH
YR\DJH#RI#D#VKLS#PD\#EH#SURYLGHG#E\#XVLQJ#WKH#RZQ#VKLS#006,#WRJHWKHU#ZLWK#WKH#IROORZLQJ#FRPPDQG#VHWV=

33/ IROORZHG#E\#WKH#VHFRQG#GLJLW#RI#RWKHU#VKLSV#LQ#,7805#01;5806/#7DEOH#6#+VWDWXV,1
38/ IROORZHG#E\#D#QXOO#VHFRQG#ILHOG#+HQWHULQJ#976,1
3:/ IROORZHG#E\#D#QXOO#VHFRQG#ILHOG#+OHDYLQJ#976,1
47/ IROORZHG# E\# D# VHFRQG# ILHOG# EHJLQQLQJ# ³33´# RU# ³34´# DV# GHVFULEHG# LQ# SDUDJUDSK# ;1418# RI# ,7805# 01;5806

+GHVWLQDWLRQ,1
54/ IROORZHG#E\#D#VHFRQG#ILHOG#FRQWDLQLQJ#WKH#QH[W#SRUW#RI#FDOO1
56/ IROORZHG#E\#WKH#GUDXJKW#DV#GHVFULEHG#LQ#SDUDJUDSK#;14143#RI#,7805#01;58061

127(#9## 7KH#QXPEHU#RI#GDWD#VHWV#PD\# UHTXLUH# WKH# WUDQVPLVVLRQ#RI#PXOWLSOH#PHVVDJHV#DOO#FRQWDLQLQJ# LGHQWLFDO# ILHOG
IRUPDWV1#7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH
RUGHU#RI# WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH
XVHG#LQ#WKH#DGGLWLRQDO#VHQWHQFHV#ZKHQ#WKH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

'65#±#'6&#WUDQVSRQGHU#UHVSRQVH
7KLV#VHQWHQFH# LV#XVHG# WR# UHFHLYH#GDWD# IURP#D# UDGLRWHOHSKRQH#XVLQJ#'LJLWDO#6HOHFWLYH#&DOOLQJ# LQ
DFFRUGDQFH#ZLWK#,7805#01;58061

'00'65/[/[/[[[[[[[[[[/[[/F00F/111111/[[/F00F/D-KK?&5!?/)!

# ########([SDQVLRQ#LQGLFDWRU#+VHH#QRWH#4,
############### ##############'DWD#6HW#¶Q¶

####################################################################$GGLWLRQDO#GDWD#VHWV#+VHH#QRWHV#5#DQG#6,
###########################################################'DWD#VHW#µ4¶
###############################################9HVVHO#006,#+VHH#QRWH#7,
####################################0HVVDJH#QXPEHU#+VHH#QRWH#8,
#########################7RWDO#QXPEHU#RI#PHVVDJHV#+VHH#QRWH#8,

127(#4## ([SDQVLRQ#LQGLFDWRU# #³(´/#QXOO#RWKHUZLVH1#:KHQ#VHW#WR#³(´#WKLV#VHQWHQFH#LV#IROORZHG#E\#WKH#'6&#H[SDQVLRQ
VHQWHQFH#'00'6(/#ZLWKRXW#LQWHUYHQLQJ#VHQWHQFHV#RU#FKDUDFWHUV/#DV#WKH#QH[W#UHFHLYHG#VHQWHQFH1

127(#5## 'DWD#6HWV#FRQVLVW#RI# WZR# ILHOGV1#7KH# ILUVW# ILHOG# LV# WKH# WZR# OHDVW#VLJQLILFDQW#GLJLWV#RI#V\PERO#FRGHV# LQ# ,7805
01;5806/# 7DEOH# 7/# WKH# VHFRQG# ILHOG# LV# WKH# DGGLWLRQDO# LQIRUPDWLRQ# UHTXLUHG# E\# ,7805# 01;5806/# QXOO# RWKHUZLVH1# $
YDULDEOH#QXPEHU#RI#GDWD#VHWV#DUH#DOORZHG/#QXOO#ILHOGV#DUH#QRW#UHTXLUHG#IRU#XQXVHG#GDWD#VHWV1

127(# 6## $6&,,# FKDUDFWHUV# DUH# XVHG# WR# GHVFULEH# VWDWLRQ# QDPH# DQG# SRUW# RI# FDOO/# QRW# V\PEROV# RI# ,7805#01;5806/
7DEOH#41#:KHQ#?/!#+&RPPD/#+(;#5&#±#D#UHVHUYHG#FKDUDFWHU,#LV#QHHGHG/#?µ!#+$SRVWURSKH/#+(;#5:,#LV#VXEVWLWXWHG1

127(# 7## 0DULWLPH#0RELOH#6HUYLFH# ,GHQWLILHU# +006,,# RI# WKH# VWDWLRQ# UHVSRQGLQJ1#)RU# D# QLQH# GLJLW#006,# ³3´# VKDOO# EH
DGGHG#DV#WKH#WHQWK#GLJLW1

127(#8## 7KH#QXPEHU#RI#GDWD#VHWV#PD\# UHTXLUH# WKH# WUDQVPLVVLRQ#RI#PXOWLSOH#PHVVDJHV#DOO#FRQWDLQLQJ# LGHQWLFDO# ILHOG
IRUPDWV1#7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH
RUGHU#RI# WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\/# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH
XVHG#LQ#WKH#DGGLWLRQDO#VHQWHQFHV#ZKHQ#WKH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

-'70#'DWXP#UHIHUHQFH

/RFDO# JHRGHWLF# GDWXP# DQG# GDWXP# RIIVHWV# IURP# D# UHIHUHQFH# GDWXP1# 7KLV# VHQWHQFH# LV# XVHG# WR
GHILQH# WKH# GDWXP# WR# ZKLFK# D# SRVLWLRQ# ORFDWLRQ/# DQG# JHRJUDSKLF# ORFDWLRQV# LQ# VXEVHTXHQW
VHQWHQFHV/#DUH# UHIHUHQFHG1#/DWLWXGH/# ORQJLWXGH#DQG#DOWLWXGH#RIIVHWV# IURP# WKH# UHIHUHQFH# GDWXP/
DQG#WKH#VHOHFWLRQ#RI#WKH#UHIHUHQFH#GDWXP/#DUH#DOVR#SURYLGHG1

&DXWLRQDU\#QRWHV=#7KH#GDWXP#VHQWHQFH#VKRXOG#EH#WUDQVPLWWHG#LPPHGLDWHO\#SULRU#WR#HYHU\
SRVLWLRQDO# VHQWHQFH# +H1J1#*///#%:&/#:3/,#ZKLFK# LV# UHIHUHQFHG# WR# D# GDWXP# RWKHU# WKDQ
:*6;7/#WKH#GDWXP#UHFRPPHQGHG#E\#,021

)RU#DOO#GDWXPV# WKH#'70#VHQWHQFH#VKRXOG#EH# WUDQVPLWWHG#SULRU# WR#DQ\#GDWXP#FKDQJH#DQG
SHULRGLFDOO\#DW#LQWHUYDOV#RI#QRW#JUHDWHU#WKDQ#63#V1
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'00'70/FFF/D/[1[/D/[1[/D/#[1[/FFF-KK?&5!?/)!

######5HIHUHQFH#GDWXP################:*6;7# #:;7
##########################################################$OWLWXGH#RIIVHW/#P#+VHH#QRWH#6,###########:*6:5# #::5
######################################################/RQ#RIIVHW/#PLQ/#(2: #+VHH#QRWH#6,#########6*6;8## #6;8
################################################/DW#RIIVHW/#PLQ/#126#+VHH#QRWH#6,#################3(<3## ##3<3
######################################/RFDO#GDWXP#VXEGLYLVLRQ#FRGH#+VHH#QRWH#5,
#############################/RFDO#GDWXP=######## ##:*6;7# #:;7
##############################+VHH#QRWH#4,##################:*6:5# #::5
####################################################################6*6;8# #6;8
####################################################################3(<3## #3<3
####################################################################8VHU#GHILQHG# #<<<
####################################################################,+2#GDWXP#FRGH#+VHH#QRWH#7,

127(#4## 7KUHH#FKDUDFWHU#DOSKD#FRGH#IRU# ORFDO#GDWXP1#,I#QRW#RQH#RI# WKH# OLVWHG#HDUWK0FHQWUHG#GDWXPV/#RU#<<<# IRU#XVHU
GHILQHG#GDWXPV/#XVH#,+2#GDWXP#FRGH#IURP#,QWHUQDWLRQDO#+\GURJUDSKLF#2UJDQLVDWLRQ#3XEOLFDWLRQ#6093/#$SSHQGLFHV#%
DQG#&1#1XOO#ILHOG#LI#XQNQRZQ1

127(# 5## 2QH# FKDUDFWHU# VXEGLYLVLRQ# GDWXP# FRGH# ZKHQ# DYDLODEOH# RU# XVHU# GHILQHG# UHIHUHQFH# FKDUDFWHU# IRU# XVHU
GHILQHG#GDWXPV/#QXOO#ILHOG#RWKHUZLVH1#6XEGLYLVLRQ#FKDUDFWHU#IURP#,+2#3XEOLFDWLRQ#6093/#$SSHQGLFHV#%#DQG#&1

127(#6## /DWLWXGH#DQG# ORQJLWXGH#RIIVHWV#DUH#SRVLWLYH#QXPEHUV/# WKH#DOWLWXGH#RIIVHW#PD\#EH#QHJDWLYH1#2IIVHWV#FKDQJH
ZLWK# SRVLWLRQ=# SRVLWLRQ# LQ# WKH# ORFDO# GDWXP# LV# RIIVHW# IURP# WKH# SRVLWLRQ# LQ# WKH# UHIHUHQFH# GDWXP# LQ# WKH# GLUHFWLRQV
LQGLFDWHG=

3ORFDO#GDWXP# #3UHI#GDWXP#.#RIIVHW

127(#7## 8VHUV#VKRXOG#EH#DZDUH#WKDW#FKDUW#WUDQVIRUPDWLRQV#EDVHG#RQ#,+2#693#SDUDPHWHUV#PD\#UHVXOW# LQ#VLJQLILFDQW
SRVLWLRQDO#HUURUV#ZKHQ#DSSOLHG#WR#FKDUW#GDWD1

-)6,#±#)UHTXHQF\#VHW#LQIRUPDWLRQ
7KLV# VHQWHQFH# LV# XVHG# WR# VHW# IUHTXHQF\/# PRGH# RI# RSHUDWLRQ# DQG# WUDQVPLWWHU# SRZHU# OHYHO# RI
D#UDGLRWHOHSKRQH># WR# UHDG# RXW# IUHTXHQFLHV/# PRGH# DQG# SRZHU# DQG# WR# DFNQRZOHGJH# VHWWLQJ
FRPPDQGV1

'00)6,/#[[[[[[/#[[[[[[/F/[-KK?&5!?/)!
############

3RZHU#OHYHO/ 3# #VWDQGE\/
4# #ORZHVW/
<# #KLJKHVW

########## ####0RGH#RI#RSHUDWLRQ#+VHH#QRWH#4,
########### ###5HFHLYLQJ#IUHTXHQF\#+VHH#QRWHV#5#DQG#6,
############ ################7UDQVPLWWLQJ#IUHTXHQF\#+VHH#QRWHV#5#DQG#6,

127(#4## 0RGH#RI#RSHUDWLRQ=

G  #)6(2*6(/#VLPSOH[/#WHOHSKRQH
H  #)6(2*6(/#GXSOH[/#WHOHSKRQH
P  #-6(/#WHOHSKRQH
R  #+6(/#WHOHSKRQH
T  #)4%2-5%#)(&#1%'3/#WHOH[2WHOHSULQWHU
V  #)4%2-5%#$54#1%'3/#WHOH[2WHOHSULQWHU
W  #)4%2-5%/#UHFHLYH#RQO\/#WHOHSULQWHU2'6&
Z  #)4%2-5%/#WHOHSULQWHU2'6&
[  #$4$#0RUVH/#WDSH#UHFRUGHU
^  #$4$#0RUVH/#PRUVH#NH\2KHDG#VHW
  #)4&2)5&2)6&/#IDFVLPLOH#PDFKLQH
QXOO#IRU#QR#LQIRUPDWLRQ1

127(#5## )UHTXHQFLHV#WR#EH#LQ#433#+]#LQFUHPHQWV1

0)2+)# WHOHSKRQH# FKDQQHOV# WR#KDYH# ILUVW#GLJLW# 6/# IROORZHG#E\# ,78# FKDQQHO#QXPEHUV#ZLWK# OHDGLQJ# ]HURV# DV# UHTXLUHG1
0)2+)#WHOHW\SH#FKDQQHOV#WR#KDYH#ILUVW#GLJLW#7>#WKH#VHFRQG#DQG#WKLUG#GLJLW#JLYH#WKH#IUHTXHQF\#EDQGV/#DQG#WKH# IRXUWK# WR
VL[WK# GLJLWV# ,78# FKDQQHO# QXPEHUV># HDFK# ZLWK# OHDGLQJ# ]HURV# DV# UHTXLUHG1# 9+)# FKDQQHOV# WR# KDYH# WKH# ILUVW# GLJLW# <
IROORZHG#E\#]HUR1#7KH#QH[W#QXPEHU# LV#%4%# LQGLFDWLQJ#WKH#VKLS#VWDWLRQ¶V#WUDQVPLW#IUHTXHQF\# LV#EHLQJ#XVHG#DV#D#VLPSOH[
FKDQQHO# IUHTXHQF\/# RU# %5%# LQGLFDWLQJ# WKH# FRDVW# VWDWLRQ¶V# WUDQVPLW# IUHTXHQF\# LV# EHLQJ# XVHG# DV# D# VLPSOH[# FKDQQHO
IUHTXHQF\/# %3%# RWKHUZLVH1# 7KH# UHPDLQLQJ# WKUHH# QXPEHUV# DUH# WKH# 9+)# FKDQQHO# QXPEHUV# ZLWK# OHDGLQJ# ]HURV# DV
UHTXLUHG1

127(#6## )RU#SDLUHG#IUHTXHQFLHV/#RQO\# WKH# WUDQVPLWWLQJ# IUHTXHQF\#QHHGV# WR#EH# LQFOXGHG>#QXOO# IRU#UHFHLYLQJ# IUHTXHQF\
ILHOG1#)RU#UHFHLYH#IUHTXHQFLHV#RQO\/#WKH#WUDQVPLWWLQJ#IUHTXHQF\#ILHOG#VKDOO#EH#QXOO1
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*%6#±#*166#VDWHOOLWH#IDXOW#GHWHFWLRQ

7KLV#PHVVDJH#LV#XVHG#WR#VXSSRUW#UHFHLYHU#DXWRQRPRXV#LQWHJULW\#PRQLWRULQJ#+5$,0,1#*LYHQ#WKDW#D
*166# UHFHLYHU# LV# WUDFNLQJ# HQRXJK# VDWHOOLWHV# WR# SHUIRUP# LQWHJULW\# FKHFNV# RI# WKH# SRVLWLRQLQJ
TXDOLW\# RI# WKH# SRVLWLRQ# VROXWLRQ/# D#PHVVDJH# LV# QHHGHG# WR# UHSRUW# WKH# RXWSXW# RI# WKLV# SURFHVV# WR
RWKHU#V\VWHPV#WR#DGYLVH#WKH#V\VWHP#XVHU1#:LWK#WKH#5$,0#LQ#WKH#*166#UHFHLYHU/#WKH#UHFHLYHU#FDQ
LVRODWH# IDXOWV# WR# LQGLYLGXDO#VDWHOOLWHV#DQG#QRW#XVH# WKHP# LQ# LWV#SRVLWLRQ#DQG#YHORFLW\#FDOFXODWLRQV1
$OVR/# WKH#*166# UHFHLYHU# FDQ# VWLOO# WUDFN# WKH# VDWHOOLWH# DQG# HDVLO\# MXGJH#ZKHQ# LW# LV# EDFN#ZLWKLQ
WROHUDQFH1

7KLV# PHVVDJH# VKDOO# EH# XVHG# IRU# UHSRUWLQJ# WKLV# 5$,0# LQIRUPDWLRQ1# 7R# SHUIRUP# WKLV# LQWHJULW\
IXQFWLRQ/# WKH# *36# UHFHLYHU#PXVW# KDYH# DW# OHDVW# WZR# REVHUYDEOHV# LQ# DGGLWLRQ# WR# WKH#PLQLPXP
UHTXLUHG# IRU# QDYLJDWLRQ1# 1RUPDOO\# WKHVH# REVHUYDEOHV# WDNH# WKH# IRUP# RI# DGGLWLRQDO# UHGXQGDQW
VDWHOOLWHV1

,I#RQO\#*36/#*/21$66/#HWF1# LV#XVHG# IRU# WKH#UHSRUWHG#SRVLWLRQ#VROXWLRQ/# WKH# WDONHU# ,'# LV#*3/*//
HWF1#DQG#WKH#HUURUV#SHUWDLQ#WR#WKH# LQGLYLGXDO#V\VWHP1#,I#VDWHOOLWHV#IURP#PXOWLSOH#V\VWHPV#DUH#XVHG
WR# REWDLQ# WKH# UHSRUWHG# SRVLWLRQ# VROXWLRQ/# WKH# WDONHU# ,'# LV# *1# DQG# WKH# HUURUV# SHUWDLQ# WR# WKH
FRPELQHG#VROXWLRQ1

'00*%6/#KKPPVV1VV/#[1[/#[1[/#[1[/#[[/##[1[/#[1[/#[1[#-KK#?&5!?/)!

#########6WDQGDUG#GHYLDWLRQ#RI#ELDV#HVWLPDWH
(VWLPDWH#RI#ELDV#RQ#PRVW# OLNHO\# IDLOHG#VDWHOOLWH
+VHH#QRWH#4,

################# ################3UREDELOLW\#RI#PLVVHG#GHWHFWLRQ##IRU#PRVW#OLNHO\#
################IDLOHG#VDWHOOLWH

################ ###################,'#QXPEHU#+VHH#QRWH#5,#RI#PRVW#OLNHO\#IDLOHG#VDWHOOLWH
################# ###########([SHFWHG#HUURU#LQ#DOWLWXGH#+VHH#QRWH#4,
################# ######([SHFWHG#HUURU#LQ#ORQJLWXGH#+VHH#QRWH#4,
################ ######([SHFWHG#HUURU#LQ#ODWLWXGH#+VHH#QRWH#4,
################ #87&#WLPH#RI#WKH#**$#RU#*16#IL[#DVVRFLDWHG#ZLWK#WKLV#VHQWHQFH

127(#4## ([SHFWHG#HUURU#LQ#PHWUHV#GXH#WR#ELDV/#ZLWK#QRLVH# #31

127(#5## 6DWHOOLWH#,'#QXPEHUV1#7R#DYRLG#SRVVLEOH#FRQIXVLRQ#FDXVHG#E\#UHSHWLWLRQ#RI#VDWHOOLWH#,'#QXPEHUV#ZKHQ#XVLQJ
PXOWLSOH#VDWHOOLWH#V\VWHPV/#WKH#IROORZLQJ#FRQYHQWLRQ#KDV#EHHQ#DGRSWHG=

D,## *36#VDWHOOLWHV#DUH#LGHQWLILHG#E\#WKHLU#351#QXPEHUV/#ZKLFK#UDQJH#IURP#4#WR#651

E,## 7KH#:$$6#V\VWHP#KDV#UHVHUYHG#QXPEHUV#66#±#97#WR#LGHQWLI\#LWV#VDWHOOLWHV1

F,## 7KH#QXPEHUV#98#±#<9#DUH# UHVHUYHG# IRU#*/21$66#VDWHOOLWHV1#*/21$66#VDWHOOLWHV#DUH# LGHQWLILHG#E\#97.#VDWHOOLWH
VORW#QXPEHUV1#7KH#VORW#QXPEHUV#DUH#4# WKURXJK#57# IRU# WKH# IXOO#*/21$66#FRQVWHOODWLRQ#RI#57#VDWHOOLWHV/# WKXV#JLYLQJ#D
UDQJH#RI#98#WKURXJK#;;1#7KH#QXPEHUV#;<#WKURXJK#<9#DUH#DYDLODEOH# LI#VORW#QXPEHUV#DERYH#57#DUH#DOORFDWHG#WR#RQ0RUELW
VSDUHV1
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**$#±#*OREDO#SRVLWLRQLQJ#V\VWHP#+*36,#IL[#GDWD

7LPH/#SRVLWLRQ#DQG#IL[0UHODWHG#GDWD#IRU#D#*36#UHFHLYHU1

#'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ#,'/#333304356
######$JH#RI#GLIIHUHQWLDO#*36#GDWD#+VHH#QRWH#5,
##########8QLWV#RI#JHRLGDO#VHSDUDWLRQ/P

# *HRLGDO#VHSDUDWLRQ#+VHH#QRWH#6,
# #########8QLWV#RI#DQWHQQD#DOWLWXGH/#P
############$QWHQQD#DOWLWXGH#DERYH2EHORZ

#########PHDQ#VHD#OHYHO#+JHRLG,
###########+RUL]RQWDO#GLOXWLRQ#RI#SUHFLVLRQ

'00**$/#KKPPVV1VV/#OOOO1OO/#D/#\\\\\1\\/#D/#[/#[[/#[1[/#[1[/#0/#[1[/#0/#[1[/#[[[[-KK?&5!?/)!

1XPEHU#RI#VDWHOOLWHV#LQ#XVH/#33045/#PD\#
EH#GLIIHUHQW#IURP#WKH#QXPEHU#LQ#YLHZ

             *36#TXDOLW\#LQGLFDWRU#+VHH#QRWH#4,
             /RQJLWXGH##(2:
         /DWLWXGH##126
       87&#RI#SRVLWLRQ

127(#4## *36#TXDOLW\#LQGLFDWRU=

3# #IL[#QRW#DYDLODEOH#RU#LQYDOLG
4# #*36#636#PRGH/#IL[#YDOLG
5# #GLIIHUHQWLDO#*36/#636#PRGH/#IL[#YDOLG
6# #*36#336#PRGH/#IL[#YDOLG
7# #5HDO#7LPH#.LQHPDWLF1#6DWHOOLWH#V\VWHP#XVHG#LQ#57.#PRGH#ZLWK#IL[HG#LQWHJHUV
8# #)ORDW#57.1#6DWHOOLWH#V\VWHP#XVHG#LQ#57.#PRGH#ZLWK#IORDWLQJ#LQWHJHUV
9# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
:# #0DQXDO#LQSXW#PRGH
;# #6LPXODWRU#PRGH

7KH#*36#4XDOLW\#,QGLFDWRU#VKDOO#QRW#EH#D#QXOO#ILHOG1

127(#5## 7LPH#LQ#VHFRQGV#VLQFH#ODVW#6&437#W\SH#4#RU#<#XSGDWH/#QXOO#ILHOG#ZKHQ#'*36#LV#QRW#XVHG1

127(# 6## *HRLGDO# VHSDUDWLRQ=# WKH# GLIIHUHQFH# EHWZHHQ# WKH# :*60;7# HDUWK# HOOLSVRLG# VXUIDFH# DQG# PHDQ# VHD# OHYHO
+JHRLG,#VXUIDFH/#³#±#³# #PHDQ#VHD#OHYHO#VXUIDFH#EHORZ#WKH#:*60;7#HOOLSVRLG#VXUIDFH1

*/&#±#*HRJUDSKLF#SRVLWLRQ#±##/25$10&

/25$10&#*5,/#VWDWXV#DQG#WLPH#GLIIHUHQFH#+7',#OLQHV#RI#SRVLWLRQ#IRU#SUHVHQW#YHVVHO#SRVLWLRQ1

'#00#*/&/#[[[[/##[1[/#D/#[1[/#D/#[1[/#D/#[1[/#D/#[1[/#D/#[1[/#D-KK?&5!?/)!

###############6LJQDO#VWDWXV#LQ#RUGHU#RI#SULRULW\=
####### ########7'8#+VHH#QRWH#5,#%# #EOLQN#ZDUQLQJ
####### #########7'7#+VHH#QRWH#5,#####&# #F\FOH#ZDUQLQJ
####### ############7'6#+VHH#QRWH#5,##########6# #615#ZDUQLQJ
###############################################################################7'5#+VHH#QRWH#5,##############################$# #9DOLG
####### #########7'4#+VHH#QRWH#5,
####### ################0DVWHU#72$#PLFURVHFRQGV#+VHH#QRWH#4,
####### ###*5,/#LQ#WHQV#RI#PLFURVHFRQGV

127(# 4## 0DVWHU# 72$# SURYLGHV# IRU# GLUHFW# UDQJLQJ# RSHUDWLRQ1# ,W# PD\# EH# WKH# DFWXDO# UDQJH# WR# WKH# 0DVWHU# LQ
PLFURVHFRQGV/#RU#EH#RIIVHW#DQG#WUDFN#WKH#DUULYDO#RI#WKH#0DVWHU#VLJQDO1

127(# 5## 7LPH#GLIIHUHQFH#QXPEHUV# LQ#PLFURVHFRQGV# DUH# LQ# WKH# /25$10&# FRGLQJ# GHOD\# RUGHU#ZLWK# QXOO# ILHOGV# XVHG
ZKHQ#YDOXHV#DUH#XQDYDLODEOH1
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*//#±##*HRJUDSKLF#SRVLWLRQ#±##ODWLWXGH2ORQJLWXGH

/DWLWXGH#DQG#ORQJLWXGH#RI#YHVVHO#SRVLWLRQ/#WLPH#RI#SRVLWLRQ#IL[#DQG#VWDWXV1

'00*///#OOOO1OO/#D/#\\\\\1\\/#D/#KKPPVV1VV/#$/#D#-KK?&5!?/)!

############0RGH#LQGLFDWRU#+VHH#QRWHV#4#DQG#5,
###### #######6WDWXV#+VHH#QRWH#5,#$# #GDWD#YDOLG#9# #GDWD#LQYDOLG
##### ###87&#RI#SRVLWLRQ
###### ##/RQJLWXGH/#(2:
###### ##/DWLWXGH/#126

127(#4## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=

$# #$XWRQRPRXV
'# #'LIIHUHQWLDO
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,
0# #0DQXDO#LQSXW
6# #6LPXODWRU
1# #'DWD#QRW#YDOLG

127(#5## 7KH#0RGH#,QGLFDWRU#ILHOG#VXSSOHPHQWV#WKH#6WDWXV#ILHOG#+ILHOG#9,1#7KH#6WDWXV#ILHOG#VKDOO#EH#VHW#WR#9# # LQYDOLG
IRU# DOO# YDOXHV# RI#2SHUDWLQJ#0RGH# H[FHSW# IRU#$#  #$XWRQRPRXV# DQG#'#  #'LIIHUHQWLDO1# 7KH# SRVLWLRQLQJ# V\VWHP#0RGH
LQGLFDWRU#DQG#6WDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOGV1

*16#±#*166#IL[#GDWD

)L[#GDWD#IRU#VLQJOH#RU#FRPELQHG#VDWHOOLWH#QDYLJDWLRQ#V\VWHPV#+*166,1#7KLV#VHQWHQFH#SURYLGHV#IL[
GDWD#IRU#*36/#*/21$66/#SRVVLEOH# IXWXUH#VDWHOOLWH#V\VWHPV#DQG#V\VWHPV#FRPELQLQJ#WKHVH1#7KLV
VHQWHQFH#FRXOG#EH#XVHG#ZLWK# WKH# WDONHU# LGHQWLILFDWLRQ#RI#*3#IRU#*36/#*/#IRU#*/21$66/#*1# IRU
*166# FRPELQHG# V\VWHPV/# DV# ZHOO# DV# IXWXUH# LGHQWLILHUV1# 6RPH# ILHOGV# PD\# EH# QXOO# ILHOGV# IRU
FHUWDLQ#DSSOLFDWLRQV/#DV#GHVFULEHG#EHORZ1

,I#D#*166# UHFHLYHU# LV#FDSDEOH#VLPXOWDQHRXVO\#RI#SURGXFLQJ#D#SRVLWLRQ#XVLQJ#FRPELQHG#VDWHOOLWH
V\VWHPV/#DV#ZHOO#DV#D#SRVLWLRQ#XVLQJ#RQO\#RQH#RI#WKH#VDWHOOLWH#V\VWHPV/# WKHQ#VHSDUDWH#'*3*16/
'*/*16/# HWF1# PHVVDJHV# PD\# EH# XVHG# WR# UHSRUW# WKH# GDWD# FDOFXODWHG# IURP# WKH# LQGLYLGXDO
V\VWHPV1

,I#D#*166#UHFHLYHU#LV#VHW#XS#WR#XVH#PRUH#WKDQ#RQH#VDWHOOLWH#V\VWHP/#EXW#IRU#VRPH#UHDVRQ#RQH#RU
PRUH# RI# WKH# V\VWHPV# DUH# QRW# DYDLODEOH/# WKHQ# LW# PD\# FRQWLQXH# WR# UHSRUW# WKH# SRVLWLRQV# XVLQJ
'*1*16/#DQG#XVH#WKH#PRGH#LQGLFDWRU#WR#VKRZ#ZKLFK#VDWHOOLWH#V\VWHPV#DUH#EHLQJ#XVHG1

##########'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ#,'#+VHH#QRWH#5,
###############################################$JH#RI#GLIIHUHQWLDO#GDWD#+VHH#QRWH#5,
###################*HRLGDO#VHSDUDWLRQ/#P#+VHH#QRWH#7,

#################$QWHQQD#DOWLWXGH/#P/
####UH=PHDQ0VHD0OHYHO#+JHRLG,

'00#*16/#KKPPVV1VV/#OOOO1OO/#D/#\\\\\1\\/#D/#F00F/[[/[1[/[1[/[1[/[1[/[1[/-KK?&5!?/)!

##########+'23#+VHH#QRWH#6,
#7RWDO#QXPEHU#RI##VDWHOOLWHV#LQ#XVH/#330<<

######0RGH#LQGLFDWRU#+VHH#QRWH#4,
##########/RQJLWXGH/#(2:

###/DWLWXGH/#126
###87&#RI#SRVLWLRQ

127(#4## 0RGH#,QGLFDWRU1#$#YDULDEOH# OHQJWK#YDOLG#FKDUDFWHU# ILHOG# W\SH#ZLWK# WKH# ILUVW# WZR#FKDUDFWHUV#FXUUHQWO\#GHILQHG1
7KH# ILUVW# FKDUDFWHU# LQGLFDWHV# WKH# XVH# RI# *36# VDWHOOLWHV/# WKH# VHFRQG# FKDUDFWHU# LQGLFDWHV# WKH# XVH# RI# */21$66
VDWHOOLWHV1# ,I# DQRWKHU# VDWHOOLWH# V\VWHP# LV# DGGHG# WR# WKH# VWDQGDUG/# WKH# PRGH# LQGLFDWRU# ZLOO# EH# H[WHQGHG# WR# WKUHH
FKDUDFWHUV># QHZ# VDWHOOLWH# V\VWHPV# VKDOO# DOZD\V# EH# DGGHG# WR# WKH# ULJKW/# VR# WKH# RUGHU# RI# FKDUDFWHUV# LQ# WKH# 0RGH
,QGLFDWRU#LV=#*36/#*/21$66/#RWKHU#VDWHOOLWH#V\VWHPV1
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7KH#FKDUDFWHUV#VKDOO#WDNH#RQH#RI#WKH#IROORZLQJ#YDOXHV=

1# #1R#IL[1#6DWHOOLWH#V\VWHP#QRW#XVHG#LQ#SRVLWLRQ#IL[/#RU#IL[#QRW#YDOLG1
$# #$XWRQRPRXV16DWHOOLWH#V\VWHP#XVHG#LQ#QRQ0GLIIHUHQWLDO#PRGH#LQ#SRVLWLRQ#IL[1
'# #'LIIHUHQWLDO1#6DWHOOLWH#V\VWHP#XVHG#LQ#GLIIHUHQWLDO#PRGH#LQ#SRVLWLRQ#IL[1
3# #3UHFLVH1#6DWHOOLWH#V\VWHP#XVHG#LQ#SUHFLVLRQ#PRGH1#3UHFLVLRQ#PRGH#LV#GHILQHG#DV=#QR#GHOLEHUDWH#GHJUDGDWLRQ
+VXFK#DV#6HOHFWLYH#$YDLODELOLW\,/#DQG#KLJKHU#UHVROXWLRQ#FRGH#+30FRGH,#LV#XVHG#WR#FRPSXWH#SRVLWLRQ#IL[1
5# #5HDO#7LPH#.LQHPDWLF1#6DWHOOLWH#V\VWHP#XVHG#LQ#57.#PRGH#ZLWK#IL[HG#LQWHJHUV1
)# #)ORDW#57.1#6DWHOOLWH#V\VWHP#XVHG#LQ#UHDO#WLPH#NLQHPDWLF#PRGH#ZLWK#IORDWLQJ#LQWHJHUV1
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#0RGH1
0# #0DQXDO#,QSXW#0RGH1
6# #6LPXODWRU#0RGH1

7KH#0RGH#LQGLFDWRU#VKDOO#QRW#EH#D#QXOO#ILHOG1

127(#5## $JH#RI#GLIIHUHQWLDO#GDWD#DQG#'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ#,'

D,# :KHQ#WKH#WDONHU#LV#*1#DQG#PRUH#WKDQ#RQH#RI#WKH#VDWHOOLWH#V\VWHPV#DUH#XVHG#LQ#GLIIHUHQWLDO#PRGH/#WKHQ#WKH#³$JH#RI
GLIIHUHQWLDO#GDWD´#DQG#³'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ#,'´#ILHOGV#VKDOO#EH#QXOO1#,Q#WKLV#FDVH/#WKH#³$JH#RI#GLIIHUHQWLDO#GDWD´
DQG#³'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ#,'´#ILHOGV#VKDOO#EH#SURYLGHG# LQ#IROORZLQJ#*16#PHVVDJHV#ZLWK#WDONHU# ,'V#RI#*3/*//
HWF1#7KHVH#IROORZLQJ#*16#PHVVDJHV#VKDOO#KDYH#WKH#ODWLWXGH/#126/#ORQJLWXGH/#(2: /#DOWLWXGH/#JHRLGDO#VHSDUDWLRQ/#PRGH
DQG#+'23# ILHOGV#QXOO1#7KLV# LQGLFDWHV# WR# WKH# OLVWHQHU# WKDW# WKH# ILHOG# LV#VXSSRUWLQJ#D#SUHYLRXV# '*1*16#PHVVDJH#ZLWK
WKH#VDPH#WLPH#WDJ1#7KH#³1XPEHU#RI#VDWHOOLWHV´#ILHOG#PD\#EH#XVHG# LQ#WKHVH#IROORZLQJ#PHVVDJHV#WR#GHQRWH#WKH#QXPEHU
RI#VDWHOOLWHV#XVHG#IURP#WKDW#VDWHOOLWH#V\VWHP1

([DPSOH=# $# FRPELQHG# *362*/21$66# UHFHLYHU# XVLQJ# RQO\# *36# GLIIHUHQWLDO# FRUUHFWLRQV# KDV# WKH# IROORZLQJ# *16
VHQWHQFH#VHQW=

'*1*16/45564315/6:5517589:4/1/4558;1;89548/: /'$/47/31</43381876/918/815/56-8<?&5!?/)!

([DPSOH=#$# FRPELQHG#*362*/21$66# UHFHLYHU#XVLQJ#ERWK#*36#GLIIHUHQWLDO# FRUUHFWLRQV# DQG#*/21$66# GLIIHUHQWLDO
FRUUHFWLRQV#PD\#KDYH#WKH#IROORZLQJ#WKUHH#*16#VHQWHQFHV#VHQW#LQ#D#JURXS=

'*1*16/45564315/6:5517589:4/1/4558;1;89548/: /''/47/31</43381876/918//-:7?&5!?/)!

'*3*16/45564315/#/#/#/#/#/#:/#/#/#/815/56-7'?&5!?/)!

'*/*16/45564315/#/#/#/#/#/#:/#/#/#/613/56-88?&5!?/)!

7KH#'LIIHUHQWLDO#5HIHUHQFH#VWDWLRQ#,'#PD\#EH#WKH#VDPH#RU#GLIIHUHQW#IRU#WKH#GLIIHUHQW#VDWHOOLWH#V\VWHPV

E,## $JH#RI#'LIIHUHQWLDO#'DWD

)RU#*36#GLIIHUHQWLDO#GDWD=#7KLV#YDOXH# LV# WKH#DYHUDJH#RI# WKH#PRVW# UHFHQW#GLIIHUHQWLDO#FRUUHFWLRQV# LQ#XVH1#:KHQ#RQO\
57&0# 6&437# 7\SH# 4# FRUUHFWLRQV# DUH# XVHG/# WKH# DJH# LV# WKDW# RI# WKH#PRVW# UHFHQW# 7\SH# 4# FRUUHFWLRQ1#:KHQ# 57&0
6&437#7\SH#<#FRUUHFWLRQV#DUH#XVHG#VROHO\/#RU# LQ#FRPELQDWLRQ#ZLWK#7\SH#4#FRUUHFWLRQV/# WKH#DJH# LV# WKH#DYHUDJH#RI# WKH
PRVW#UHFHQW#FRUUHFWLRQV#IRU#WKH#VDWHOOLWHV#XVHG1#1XOO#ILHOG#ZKHQ#'LIIHUHQWLDO#*36#LV#QRW#XVHG1

)RU#*/21$66#GLIIHUHQWLDO#GDWD=#7KLV#YDOXH# LV# WKH#DYHUDJH#DJH#RI# WKH#PRVW# UHFHQW#GLIIHUHQWLDO# FRUUHFWLRQV# LQ#XVH1
:KHQ#RQO\#57&0#6&437#7\SH#64#FRUUHFWLRQV#DUH#XVHG/#WKH#DJH#LV#WKDW#RI#WKH#PRVW#UHFHQW#7\SH#64#FRUUHFWLRQ1#:KHQ
57&0# 6&437# 7\SH# 67# FRUUHFWLRQV# DUH# XVHG# VROHO\/# RU# LQ# FRPELQDWLRQ# ZLWK# 7\SH# 64# FRUUHFWLRQV/# WKH# DJH# LV# WKH
DYHUDJH#RI#WKH#PRVW#UHFHQW#FRUUHFWLRQV#IRU#WKH#VDWHOOLWHV#XVHG1#1XOO#ILHOG#ZKHQ#GLIIHUHQWLDO#*/21$66#LV#QRW#XVHG1

127(#6## +'23#FDOFXODWHG#XVLQJ#DOO#WKH#VDWHOOLWHV#+*36/#*/21$66#DQG#DQ\#IXWXUH#VDWHOOLWHV,#XVHG#LQ#FRPSXWLQJ#WKH
VROXWLRQ#UHSRUWHG#LQ#HDFK#*16#VHQWHQFH1

127(# 7## *HRLGDO# VHSDUDWLRQ# LV# WKH# GLIIHUHQFH# EHWZHHQ# WKH# HDUWK# HOOLSVRLG# VXUIDFH# DQG# PHDQ0VHD0OHYHO# +JHRLG,
VXUIDFH#GHILQHG#E\# WKH# UHIHUHQFH#GDWXP#XVHG# LQ# WKH#SRVLWLRQ#VROXWLRQ/# ³0´# #PHDQ0VHD0OHYHO#VXUIDFH#EHORZ#HOOLSVRLG
VXUIDFH1#7KH#UHIHUHQFH#GDWXP#PD\#EH#VSHFLILHG#LQ#WKH#'70#VHQWHQFH1
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*56#±#*166#UDQJH#UHVLGXDOV

7KLV# PHVVDJH# LV# XVHG# WR# VXSSRUW# UHFHLYHU# DXWRQRPRXV# LQWHJULW\# PRQLWRULQJ# +5$,0,1# 5DQJH
UHVLGXDOV# FDQ#EH# FRPSXWHG# LQ# WZR#ZD\V# IRU# WKLV# SURFHVV1#7KH# EDVLF#PHDVXUHPHQW# LQWHJUDWLRQ
F\FOH# RI# PRVW# QDYLJDWLRQ# ILOWHUV# JHQHUDWHV# D# VHW# RI# UHVLGXDOV# DQG# XVHV# WKHVH# WR# XSGDWH# WKH
SRVLWLRQ#VWDWH#RI# WKH# UHFHLYHU1#7KHVH# UHVLGXDOV#FDQ#EH# UHSRUWHG#ZLWK#*56/#EXW#EHFDXVH#RI# WKH
IDFW# WKDW# WKHVH# ZHUH# XVHG# WR# JHQHUDWH# WKH# QDYLJDWLRQ# VROXWLRQ/# WKH\# VKRXOG# EH# UH0FRPSXWHG
XVLQJ# WKH#QHZ#VROXWLRQ# LQ#RUGHU# WR# UHIOHFW# WKH# UHVLGXDOV# IRU# WKH#SRVLWLRQ#VROXWLRQ# LQ# WKH#**$#RU
*16#PHVVDJH1#7KH#02'(#ILHOG#VKRXOG#LQGLFDWH#ZKLFK#FRPSXWDWLRQ#PHWKRG#ZDV#XVHG1

$Q#LQWHJULW\#SURFHVV#WKDW#XVHV#WKHVH#UDQJH#UHVLGXDOV#ZRXOG#DOVR#UHTXLUH#**$#RU#*16/#*6$#DQG
*69#PHVVDJHV#WR#EH#VHQW1

,I#RQO\#*36/#*/21$66/#HWF1# LV#XVHG# IRU# WKH#UHSRUWHG#SRVLWLRQ#VROXWLRQ/# WKH# WDONHU# ,'# LV#*3/*//
HWF1# DQG# WKH# UDQJH# UHVLGXDOV# SHUWDLQ# WR# WKH# LQGLYLGXDO# V\VWHP1# ,I# *36/# */21$66/# HWF1# DUH
FRPELQHG# WR#REWDLQ# WKH#SRVLWLRQ#VROXWLRQ/#PXOWLSOH#*56#PHVVDJHV#DUH#SURGXFHG/#RQH#ZLWK# WKH
*36#VDWHOOLWHV/#DQRWKHU#ZLWK# WKH#*/21$66#VDWHOOLWHV/#HWF1#(DFK#RI# WKHVH#*56#PHVVDJHV#VKDOO
KDYH# WDONHU# ,'# ³*1´/# WR# LQGLFDWH# WKDW# WKH# VDWHOOLWHV# DUH# XVHG# LQ# D# FRPELQHG# VROXWLRQ1# ,W# LV
LPSRUWDQW# WR# GLVWLQJXLVK# WKH# UHVLGXDOV# IURP# WKRVH# WKDW# ZRXOG# EH# SURGXFHG# E\# D# *360RQO\/
*/21$660RQO\/#HWF1#SRVLWLRQ#VROXWLRQ1# ,Q#JHQHUDO# WKH# UHVLGXDOV# IRU#D#FRPELQHG#VROXWLRQ#ZLOO#EH
GLIIHUHQW#IURP#WKH#UHVLGXDO#IRU#D#*360RQO\/#*/21$660RQO\/#HWF1#VROXWLRQ1

'00*56/#KKPPVV1VV/[/[1[/[1[/[1[/[1[/[1[/[1[/[1[/[1[/[1[/[1[/[1[/[1[#-KK?&5!?/)!

5DQJH# UHVLGXDOV# IRU# VDWHOOLWHV# XVHG# LQ# WKH# QDYLJDWLRQ# VROXWLRQ# +VHH
QRWHV#4#DQG#5,
2UGHU#PXVW#PDWFK#RUGHU#RI#VDWHOOLWH#,'#+VHH#QRWH#6,#QXPEHUV# LQ#*6$1
:KHQ#*56# LV# XVHG/#*6$# DQG#*69# DUH# JHQHUDOO\# UHTXLUHG1#1XOO# IRU
XQXVHG#ILHOGV

############### 0RGH=##3# #UHVLGXDOV#ZHUH#XVHG#WR#FDOFXODWH#WKH#SRVLWLRQ#JLYHQ#LQ#
##################WKH#PDWFKLQJ#**$#RU#*16#VHQWHQFH

################# #######4# #UHVLGXDOV#ZHUH#UH0FRPSXWHG#DIWHU#WKH#**$#RU#*16#
##SRVLWLRQ#ZDV#FRPSXWHG

################# 87&#WLPH#RI#WKH#**$#RU#*16#IL[#DVVRFLDWHG#ZLWK#WKLV#VHQWHQFH

127(#4## ,I# WKH# UDQJH# UHVLGXDO#H[FHHGV#�<</<#P/# WKHQ# WKH#GHFLPDO#SDUW# LV#GURSSHG/# UHVXOWLQJ# LQ#DQ# LQWHJHU# +±436/:
EHFRPHV#±436,1#7KH#PD[LPXP#YDOXH#IRU#WKLV#ILHOG#LV#�<<<1

127(#5## 7KH#VHQVH#RU#VLJQ#RI#WKH#UDQJH#UHVLGXDO# LV#GHWHUPLQHG#E\#WKH#RUGHU#RI#SDUDPHWHUV#XVHG# LQ# WKH#FDOFXODWLRQ1
7KH#H[SHFWHG#RUGHU#LV#DV#IROORZV=#UDQJH#UHVLGXDO# #FDOFXODWHG#UDQJH#±#PHDVXUHG#UDQJH1

127(# 6## :KHQ# PXOWLSOH# *56# PHVVDJHV# DUH# EHLQJ# VHQW/# WKHLU# RUGHU# RI# WUDQVPLVVLRQ# PXVW# PDWFK# WKH# RUGHU# RI
FRUUHVSRQGLQJ#*6$#PHVVDJHV1#/LVWHQHUV#VKDOO#NHHS# WUDFN#RI#SDLUV#RI#*6$#DQG#*56#VHQWHQFHV#DQG#GLVFDUG#GDWD# LI
SDLUV#DUH#LQFRPSOHWH1
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*6$#±#*166#'23#DQG#DFWLYH#VDWHOOLWHV

*166#UHFHLYHU#RSHUDWLQJ#PRGH/#VDWHOOLWHV#XVHG# LQ# WKH#QDYLJDWLRQ#VROXWLRQ#UHSRUWHG#E\# WKH#**$
RU#*16# VHQWHQFHV/# DQG#'23# YDOXHV1# ,I# RQO\#*36/#*/21$66/# HWF1# LV# XVHG# IRU# WKH# UHSRUWHG
SRVLWLRQ# VROXWLRQ/# WKH# WDONHU# ,'# LV#*3/#*//# HWF1# DQG# WKH#'23# YDOXHV# SHUWDLQ# WR# WKH# LQGLYLGXDO
V\VWHP1#,I#*36/#*/21$66/#HWF1#DUH#FRPELQHG#WR#REWDLQ#WKH#UHSRUWHG#SRVLWLRQ#VROXWLRQ/#PXOWLSOH
*6$# PHVVDJHV# DUH# SURGXFHG/# RQH# ZLWK# WKH# *36# VDWHOOLWHV/# DQRWKHU# ZLWK# WKH# */21$66
VDWHOOLWHV/# HWF1# (DFK# RI# WKHVH# *6$# PHVVDJHV# VKDOO# KDYH# WDONHU# ,'# *1/# WR# LQGLFDWH# WKDW# WKH
VDWHOOLWHV#DUH#XVHG#LQ#D#FRPELQHG#VROXWLRQ#DQG#HDFK#VKDOO#KDYH#WKH#3'23/#+'23#DQG#9'23#IRU
WKH#FRPELQHG#VDWHOOLWHV#XVHG#LQ#WKH#SRVLWLRQ1

'00*6$/#D/#[/#[[/[[/[[/[[/[[/[[/[[/[[/[[/[[/[[/[[/[1[/[1[/[1[-KK?&5!?/)!

###### #############9'23
##### ##########+'23
##### ###3'23

,'#QXPEHUV#+VHH#QRWH#4,#RI#VDWHOOLWHV#XVHG#LQ#VROXWLRQ
###### 0RGH=#4# #IL[#QRW#DYDLODEOH/#5# #5#'/#6# #6#'
##### 0RGH=# 0# #PDQXDO/#IRUFHG#WR#RSHUDWH#LQ#5'#RU#6'#PRGH
############# $# #DXWRPDWLF/#DOORZHG#WR#DXWRPDWLFDOO\#VZLWFK#5'26'

127(## 6DWHOOLWH# ,'#QXPEHUV1#7R#DYRLG#SRVVLEOH#FRQIXVLRQ#FDXVHG#E\# UHSLWLWLRQ#RI#VDWHOOLWH# ,'#QXPEHUV#ZKHQ#XVLQJ
PXOWLSOH#VDWHOOLWH#V\VWHPV/#WKH#IROORZLQJ#FRQYHQWLRQ#KDV#EHHQ#DGRSWHG=

D, *36#VDWHOOLWHV#DUH#LGHQWLILHG#E\#WKHLU#351#QXPEHUV/#ZKLFK#UDQJH#IURP#4#WR#651

E, 7KH#:$$6#V\VWHP#KDV#UVHUYHG#QXPEHUV#66#±#97#WR#LGHQWLI\#LWV#VDWHOOLWHV1

F, 7KH#QXPEHUV#98#±#<9#DUH# UHVHUYHG# IRU#*/21$66#VDWHOOLWHV1#*/21$66#VDWHOOLWHV#DUH# LGHQWLILHG#E\#97.#VDWHOOLWH
VORW#QXPEHUV1#7KH#VORW#QXPEHUV#DUH#4#WKURXJK#57#IRU#WKH#IXOO#*/21$66#FRQVWHOODWLRQ#RI#57#VDWHOOLWHV/#WKXV#JLYLQJ
D# UDQJH#RI# 98# WKURXJK# ;;1#7KH#QXPEHUV# ;<# WKURXJK# <9#DUH#DYDLODEOH# LI#VORW#QXPEHUV#DERYH# 57#DUH#DOORFDWHG# WR
RQ0RUELW#VSDUHV1

*67#±#*166#SVHXGRUDQJH#QRLVH#VWDWLVWLFV

7KLV# PHVVDJH# LV# XVHG# WR# VXSSRUW# UHFHLYHU# DXWRQRPRXV# LQWHJULW\# PRQLWRULQJ# +5$,0,1
3VHXGRUDQJH#PHDVXUHPHQW#QRLVH#VWDWLVWLFV#FDQ#EH#WUDQVODWHG#LQ#WKH#SRVLWLRQ#GRPDLQ#LQ#RUGHU#WR
JLYH#VWDWLVWLFDO#PHDVXUHV#RI# WKH#TXDOLW\#RI# WKH#SRVLWLRQ#VROXWLRQ1# ,I#RQO\#*36/#*/21$66/#HWF1# LV
XVHG#IRU#WKH#UHSRUWHG#SRVLWLRQ#VROXWLRQ/#WKH#WDONHU#,'#LV#*3/*//#HWF1#DQG#WKH#HUURU#GDWD#SHUWDLQ#WR
WKH# LQGLYLGXDO# V\VWHP1# ,I# VDWHOOLWHV# IURP# PXOWLSOH# V\VWHPV# DUH# XVHG# WR# REWDLQ# WKH# SRVLWLRQ
VROXWLRQ/#WKH#WDONHU#,'#LV#*1#DQG#WKH#HUURUV#SHUWDLQ#WR#WKH#FRPELQHG#VROXWLRQ1

'00*67/#KKPPVV1VV/#[1[/##[1[/#[1[/#[1[/#[1[/#[1[/#[1[-KK?&5!?/)!

###########6WDQGDUG#GHYLDWLRQ#RI#DOWLWXGH#HUURU/#+P,
#### ####6WDQGDUG#GHYLDWLRQ#RI#ORQJLWXGH#HUURU/#+P,
##### ##########6WDQGDUG#GHYLDWLRQ#RI#ODWLWXGH#HUURU/#+P,
###### ###2ULHQWDWLRQ#RI#VHPL0PDMRU#D[LV#RI#HUURU#HOOLSVH
# ###+GHJUHHV#IURP#WUXH#QRUWK,

#########6WDQGDUG#GHYLDWLRQ#RI#VHPL0PLQRU#D[LV#RI#HUURU#HOOLSVH#+P,
###### ############6WDQGDUG#GHYLDWLRQ#RI#VHPL0PDMRU#D[LV#RI#HUURU#HOOLSVH/#+P,
##### #####506#YDOXH#RI#WKH#VWDQGDUG#GHYLDWLRQ#RI#WKH#UDQJH#LQSXWV#WR#WKH#

#### #####QDYLJDWLRQ#SURFHVV1#5DQJH#LQSXWV#LQFOXGH#SVHXGRUDQJHV#DQG#'*36#
### #####FRUUHFWLRQV

##### ######87&#WLPH#RI#WKH#**$#RU#*16#IL[#DVVRFLDWHG#ZLWK#WKLV#VHQWHQFH
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*69#±#*166#VDWHOOLWHV#LQ#YLHZ

1XPEHU#RI#VDWHOOLWHV#+69,#LQ#YLHZ/#VDWHOOLWH#,'#QXPEHUV/#HOHYDWLRQ/#D]LPXWK#DQG#615#YDOXH1#)RXU
VDWHOOLWHV#PD[LPXP#SHU#WUDQVPLVVLRQ/#DGGLWLRQDO#VDWHOOLWH#GDWD#VHQW# LQ#VHFRQG#RU#WKLUG#PHVVDJH1
7RWDO#QXPEHU#RI#PHVVDJHV#EHLQJ#WUDQVPLWWHG#DQG#WKH#QXPEHU#RI#WKH#PHVVDJH#EHLQJ#WUDQVPLWWHG
LV#LQGLFDWHG#LQ#WKH#ILUVW#WZR#ILHOGV1

,I#PXOWLSOH#*36/#*/21$66/#HWF1#VDWHOOLWHV#DUH# LQ#YLHZ/#XVH#VHSDUDWH#*69#VHQWHQFHV#ZLWK#WDONHU
,'#*3# WR# VKRZ# WKH#*36# VDWHOOLWHV# LQ# YLHZ/#DQG# WDONHU#*/# WR# VKRZ# WKH#*/21$66# VDWHOOLWHV# LQ
YLHZ/#HWF1#7KH#*1#LGHQWLILHU#VKDOO#QRW#EH#XVHG#ZLWK#WKLV#VHQWHQFH1

'00*69/#[/#[/#[[/#[[/#[[/#[[[/#[[#11111111111111/#[[/#[[/#[[[/#[[-KK?&5!?/)!

###########)RXUWK#69#+VHH#QRWH#5,
##### 6HFRQG#DQG#WKLUG#69V#+VHH#QRWH#5,
###### ##### 615#+&21R,#330<<#G%0+]/#QXOO#ZKHQ#QRW#WUDFNLQJ
###### $]LPXWK/#GHJUHHV#WUXH/#333#WR#68<
###### ######(OHYDWLRQ/#GHJUHHV/#<3�#PD[LPXP
###### ##6DWHOOLWH#,'#QXPEHU#+VHH#QRWH#6,
###### #######7RWDO#QXPEHU#RI#VDWHOOLWHV#LQ#YLHZ
###### ##0HVVDJH#QXPEHU#+VHH#QRWH#4,/#4#WR#<
###### 7RWDO#QXPEHU#RI#PHVVDJHV#+VHH#QRWH#4,/#4#WR#<

127(# 4## 6DWHOOLWH# LQIRUPDWLRQ# PD\# UHTXLUH# WKH# WUDQVPLVVLRQ# RI# PXOWLSOH# PHVVDJHV/# DOO# FRQWDLQLQJ# LGHQWLFDO# ILHOG
IRUPDWV1#7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH
RUGHU#RI# WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH
XVHG#LQ#WKH#DGGLWLRQDO#VHQWHQFHV#ZKHUH#WKH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

127(#5## $#YDULDEOH#QXPEHU#RI#³6DWHOOLWH#,'0(OHYDWLRQ0$]LPXWK0615%#VHWV#DUH#DOORZHG#XS#WR#D#PD[LPXP#RI#IRXU#VHWV
SHU#PHVVDJH1#1XOO#ILHOGV#DUH#QRW#UHTXLUHG#IRU#XQXVHG#VHWV#ZKHQ#OHVV#WKDQ#IRXU#VHWV#DUH#WUDQVPLWWHG1

127(# 6## 6DWHOOLWH# ,'# QXPEHUV1# 7R# DYRLG# SRVVVLEOH# FRQIXVLRQ# FDXVHG# E\# UHSLWLWLRQ# RI# VDWHOOLWH# ,'# QXPEHUV# ZKHQ
XVLQJ#PXOWLSOH#VDWHOOLWH#V\VWHPV/#WKH#IROORZLQJ#FRQYHQWLRQ#KDV#EHHQ#DGRSWHG=

D, *36#VDWHOOLWHV#DUH#LGHQWLILHG#E\#WKHLU#351#QXPEHUV/#ZKLFK#UDQJH#IURP#4#WR#651

E, 7KH#:$$6#V\VWHP#KDV#UHVHUYHG#QXPEHUV#66#±#97#WR#LGHQWLI\#LWV#VDWHOOLWHV1

F, 7KH#QXPEHUV#98#±#<9#DUH#UHVHUYHG# IRU#*/21$66#VDWHOOLWHV1#*/21$66#VDWHOOLWHV#DUH# LGHQWLILHG#E\#97#.#VDWHOOLWH
VORW#QXPEHUV1#7KH#VORW#QXPEHUV#DUH#4#WKURXJK#57#IRU#WKH#IXOO#*/21$66#FRQVWHOODWLRQ#RI#57#VDWHOOLWHV/#WKXV#JLYLQJ
D#UDQJH#RI#98#WKURXJK#;;1#7KH#QXPEHUV#;<#WKURXJK#<9#DUH#DYDLODEOH# LI#VORW#QXPEHUV#DERYH#57#DUH#DOORFDWHG#WR#RQ0
RUELW#VSDUHV1

-+'*#±#+HDGLQJ/#GHYLDWLRQ#DQG#YDULDWLRQ

,02#5HVROXWLRQ#$16;5#+;,1#+HDGLQJ#+PDJQHWLF#VHQVRU#UHDGLQJ,/#ZKLFK# LI#FRUUHFWHG#IRU#GHYLDWLRQ
ZLOO#SURGXFH#PDJQHWLF#KHDGLQJ/#ZKLFK#LI#RIIVHW#E\#YDULDWLRQ#ZLOO#SURYLGH#WUXH#KHDGLQJ1

'00+'*/#[1[/#[1[/#D/#[1[/#D-KK?&5!?/)!

#####0DJQHWLF#YDULDWLRQ/GHJUHHV#(2:#+VHH#QRWHV#5#DQG#6,
##### ####0DJQHWLF#GHYLDWLRQ/#GHJUHHV#(2:#+VHH#QRWHV#4#DQG#6,
###### 0DJQHWLF#VHQVRU#KHDGLQJ/#GHJUHHV

127(#4## 7R#REWDLQ#PDJQHWLF#KHDGLQJ=# DGG#HDVWHUO\#GHYLDWLRQ#+(,#WR#PDJQHWLF#VHQVRU#UHDGLQJ>

VXEWUDFW#ZHVWHUO\#GHYLDWLRQ#+:,#IURP#PDJQHWLF#VHQVRU#UHDGLQJ1

127(#5## 7R#REWDLQ#WUXH#KHDGLQJ=# DGG#HDVWHUO\#YDULDWLRQ#+(,#WR#PDJQHWLF#KHDGLQJ>

VXEWUDFW#ZHVWHUO\#YDULDWLRQ#+:,#IURP#PDJQHWLF#KHDGLQJ1

127(#6## 9DULDWLRQ#DQG#GHYLDWLRQ#ILHOGV#ZLOO#EH#QXOO#ILHOGV#LI#XQNQRZQ1
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-+'7#±##+HDGLQJ##WUXH

,02# 5HVROXWLRQV# $1757# DQG# $1;541# $FWXDO# YHVVHO# KHDGLQJ# LQ# GHJUHHV# WUXH# SURGXFHG# E\# DQ\
GHYLFH#RU#V\VWHP#SURGXFLQJ#WUXH#KHDGLQJ1

'00+'7/#[1[/#7-KK?&5!?/)!

###### ###+HDGLQJ/#GHJUHHV#WUXH

-+05#±#+HDGLQJ#PRQLWRU#UHFHLYH
,02# 06&# 97+9:,# $QQH[# 61# +HDGLQJ# PRQLWRU# UHFHLYH=# WKLV# VHQWHQFH# GHOLYHUV# GDWD# IURP# WKH
VHQVRUV#VHOHFWHG#E\#+06# IURP#D#FHQWUDO#GDWD#FROOHFWLQJ#XQLW#DQG#GHOLYHUV# WKHP# WR# WKH#KHDGLQJ
PRQLWRU1

'00+05/F00F/F00F/[1[/[1[/$/[1[/$/D/[1[/D/[1[/$/#D/#[1[/D/[1[/D-KK?&5!?/)!
############

9DULDWLRQ/GHJUHHV#(2:
+VHH#QRWHV#4#DQG#6,

'HYLDWLRQ#6HQVRU#5#/#GHJUHHV#(2:
+VHH#QRWHV#4#DQG#5,

########6HQVRU#5#7\SH#7# #7UXH
######0# #0DJQHWLF#+VHH#QRWH#4,

###########6WDWXV#KHDGLQJ#VHQVRU#5=##$# #'DWD#9DOLG
#9# #'DWD#,QYDOLG

$FWXDO#+HDGLQJ#UHDGLQJ#6HQVRU#5/##GHJUHHV
#####'HYLDWLRQ#6HQVRU#4/#GHJUHHV#(2:#+VHH#QRWHV#4#DQG#5,

######6HQVRU#4#7\SH#7# #7UXH
#####################0# #0DJQHWLF

6WDWXV#KHDGLQJ#VHQVRU#4=#$# #'DWD#9DOLG
#####9# #'DWD#,QYDOLG

$FWXDO#+HDGLQJ#UHDGLQJ#6HQVRU#4/#GHJUHHV
#####:DUQLQJ#)ODJ=##$# #GLIIHUHQFH#ZLWKLQ#VHW#/LPLW

9# #GLIIHUHQFH#H[FHHGV#VHW#/LPLW
############################################$FWXDO#KHDGLQJ#VHQVRU#GLIIHUHQFH/##GHJUHHV
#####################################6HW#GLIIHUHQFH#E\#+06/#GHJUHHV
################################+HDGLQJ#6HQVRU#5/#,'
#############################+HDGLQJ#6HQVRU#4/#,'

127(# 4## )RU# PDJQHWLF# VHQVRUV# XVHG/# WKH# GHYLDWLRQ# IRU# WKH# VHQVRUV# DQG# WKH# YDULDWLRQ# RI# WKH# DUHD# VKRXOG# EH
REWDLQHG>#RWKHUZLVH/#RU#LI#XQNQRZQ/#QXOO#ILHOGV1

127(#5## 7R#REWDLQ#0DJQHWLF#KHDGLQJ= DGG#(DVWHUO\#GHYLDWLRQ#+(,#WR#PDJQHWLF#VHQVRU#UHDGLQJ>

VXEWUDFW#:HVWHUO\#GHYLDWLRQ#+:,#IURP#PDJQHWLF#VHQVRU#UHDGLQJ1

127(#6## 7R#REWDLQ#7UXH#KHDGLQJ=### DGG#(DVWHUO\#YDULDWLRQ#+(,#WR#PDJQHWLF#KHDGLQJ>

VXEWUDFW#:HVWHUO\#YDULDWLRQ#+:,#IURP#PDJQHWLF#KHDGLQJ1

-+06#±#+HDGLQJ#PRQLWRU#VHW

,02#±#06&#97+9:,/#$QQH[#61#6HW#KHDGLQJ#PRQLWRU=# WZR#KHDGLQJ#VRXUFHV#PD\#EH#VHOHFWHG#DQG
WKH#SHUPLWWHG#PD[LPXP#GLIIHUHQFH#PD\#WKHQ#EH#VHW1

'00+06/F00F/F00F/[1[-KK?&5!#?/)!

##0D[LPXP#GLIIHUHQFH/#GHJUHHV#+VHH#QRWH,
##################################+HDGLQJ#VHQVRU#5/#,'
#######################+HDGLQJ#VHQVRU#4/#,'

127(## 0D[LPXP#GLIIHUHQFH#EHWZHHQ#ERWK#VHQVRUV#ZKLFK#LV#DFFHSWHG1
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+6&#±#+HDGLQJ#VWHHULQJ#FRPPDQG

&RPPDQGHG#KHDGLQJ#WR#VWHHU#YHVVHO1

'00+6&/#[1[/#7/#[1[/#0-KK?&5!?/)!

   &RPPDQGHG#KHDGLQJ/#GHJUHHV#PDJQHWLF
# ##&RPPDQGHG#KHDGLQJ/#GHJUHHV#WUXH

-+7&#±#+HDGLQJ27UDFN#FRQWURO#FRPPDQG
-+7'#±#+HDGLQJ#27UDFN#FRQWURO#GDWD
,02#±#06&#97+9:,#$QQH[#61#&RPPDQGV#WR/#DQG#GDWD# IURP/#KHDGLQJ#FRQWURO#V\VWHPV1#3URYLGHV
LQSXW# WR# ++7&,# D# KHDGLQJ# FRQWUROOHU# WR# VHW# YDOXHV/#PRGHV# DQG# UHIHUHQFHV># RU# SURYLGHV# RXWSXW
IURP#++7',#D#KHDGLQJ#FRQWUROOHU#ZLWK#LQIRUPDWLRQ#DERXW#YDOXHV/#PRGHV#DQG#UHIHUHQFHV#LQ#XVH1

'00+7&/$/[1[/D/D/D/[1[/[1[/[1[/[1[/[1[/[1[/#[1[/D-KK?&5!?/)!
'00+7'/$/[1[/D/D/D/[1[/[1[/[1[/[1[/[1[/[1[/[1[/D/$/#$/#$/[1[/-KK?&5!?/)!

#############################################
#########9HVVHO#KHDGLQJ/#GHJUHHV

##2II0WUDFN#VWDWXV########$# ZLWKLQ#OLPLWV
##+VHH#QRWH#8,

2II0KHDGLQJ#VWDWXV########9 OLPLW#UHDFKHG
#5XGGHU#VWDWXV####################RU#H[FHHGHG

#######+HDGLQJ#UHIHUHQFH#LQ#XVH/#720
############&RPPDQGHG#WUDFN#+VHH#QRWHV#7#DQG#9,/#GHJUHHV

&RPPDQGHG# RII0WUDFN# OLPLW# +VHH# QRWH# 8,/# Q1PLOHV
+XQVLJQHG,

############&RPPDQGHG#KHDGLQJ0WR0VWHHU#+VHH#QRWH#9,/#GHJUHHV
########&RPPDQGHG#UDWH#RI#WXUQ#IRU#KHDGLQJ#FKDQJHV/#�2PLQ

########&RPPDQGHG#UDGLXV#RI#WXUQ#IRU#KHDGLQJ#FKDQJHV/#Q1PLOHV
# ############&RPPDQGHG#RII0KHDGLQJ#OLPLW/#GHJUHHV#+XQVLJQHG,
# ##&RPPDQGHG#UXGGHU#OLPLW/#GHJUHHV#+XQVLJQHG,

###############################7XUQ#PRGH#+VHH#QRWH#6,###5# #UDGLXV#FRQWUROOHG/
########################7# #WXUQ#UDWH#FRQWUROOHG
########################1# #WXUQ#LV#QRW#FRQWUROOHG

####6HOHFWHG#VWHHULQJ#PRGH#+VHH#QRWH#5,
###########################&RPPDQGHG#UXGGHU#GLUHFWLRQ/##/25# #SRUW2VWDUERDUG
########################&RPPDQGHG#UXGGHU#DQJOH/#GHJUHHV
##################2YHUULGH#+VHH#QRWH#4,/#####$# #LQ#XVH/#9# #QRW#LQ#XVH

127(# 4## 2YHUULGH# SURYLGHV# GLUHFW# FRQWURO# RI# WKH# VWHHULQJ# JHDU1# ,Q# WKH# FRQWH[W# RI# WKLV# VHQWHQFH# RYHUULGH#PHDQV# D
WHPSRUDU\# LQWHUUXSWLRQ# RI# WKH# VHOHFWHG# VWHHULQJ#PRGH1# ,Q# WKLV# SHULRG# VWHHULQJ# LV# SHUIRUPHG# E\# VSHFLDO# GHYLFHV1#$V
ORQJ#DV#ILHOG#%2YHUULGH%#LV#VHW#WR#%$%/#ERWK#ILHOGV#%6HOHFWHG#VWHHULQJ#PRGH%#DQG#%#7XUQ#PRGH%#VKDOO#EH# LJQRUHG#E\#WKH
KHDGLQJ2WUDFN#FRQWUROOHU#DQG#LWV#FRPSXWLQJ#SDUWV#VKDOO#RSHUDWH#DV#LI#PDQXDO#VWHHULQJ#ZDV#VHOHFWHG1

127(# 5## $OO# VWHHULQJ#PRGHV# UHSUHVHQW# VWHHULQJ#DV# VHOHFWHG#E\# D# VWHHULQJ# VHOHFWRU# VZLWFK# RU# E\# D# SUHFHGLQJ#+7&
VHQWHQFH1#3ULRULW\# OHYHOV#RI# WKHVH# LQSXWV#DQG#XVDJH2DFFHSWDQFH#RI# UHODWHG# ILHOGV#DUH# WR#EH#GHILQHG#DQG#GRFXPHQWHG
E\#WKH#PDQXIDFWXUHU1

6HOHFWHG#VWHHULQJ#PRGHV#PD\#EH=

0# #0DQXDO#VWHHULQJ1#7KH#PDLQ#VWHHULQJ#V\VWHP#LV#LQ#XVH1

6#  # 6WDQG0DORQH# +KHDGLQJ# FRQWURO,1# 7KH# V\VWHP# ZRUNV# DV# D# VWDQG0DORQH# KHDGLQJ# FRQWUROOHU1# )LHOG# ´&RPPDQGHG
KHDGLQJ#WR#VWHHU´#LV#QRW#DFFHSWHG#DV#DQ#LQSXW1

+# #+HDGLQJ#FRQWURO1# ,QSXW#RI#FRPPDQGHG#KHDGLQJ# WR#VWHHU# LV# IURP#DQ#H[WHUQDO#GHYLFH#DQG# WKH#V\VWHP#ZRUNV#DV#D
UHPRWHO\#FRQWUROOHG#KHDGLQJ#FRQWUROOHU1#)LHOG#%&RPPDQGHG#KHDGLQJ#WR#VWHHU%#LV#DFFHSWHG#DV#DQ#LQSXW1

7#  # 7UDFN# FRQWURO1# 7KH# V\VWHP#ZRUNV# DV# D# WUDFN# FRQWUROOHU# E\# FRUUHFWLQJ# D# FRXUVH# UHFHLYHG# LQ# ILHOG# ³&RPPDQGHG
WUDFN´1#&RUUHFWLRQV#DUH#PDGH#EDVHG#RQ#DGGLWLRQDOO\#UHFHLYHG#WUDFN#HUURUV#+H1J1#IURP#VHQWHQFH#;7(/#$3%/#111,1

5# #5XGGHU#FRQWURO1# ,QSXW#RI#FRPPDQGHG# UXGGHU#DQJOH#DQG#GLUHFWLRQ# IURP#DQ#H[WHUQDO#GHYLFH1#7KH#V\VWHP#DFFHSWV
YDOXHV#JLYHQ# LQ# ILHOGV# ³&RPPDQGHG# UXGGHU#DQJOH´#DQG# ³&RPPDQGHG# UXGGHU#GLUHFWLRQ´#DQG#FRQWUROV# WKH# VWHHULQJ#E\
WKH#VDPH#HOHFWURQLF#PHDQV#DV#XVHG#LQ#PRGHV#6/#+#RU#71

127(# 6## 7XUQ#PRGH# GHILQHV# KRZ# WKH# VKLS# FKDQJHV# KHDGLQJ#ZKHQ# LQ# VWHHULQJ#PRGHV#6/#+# RU# 7# DFFRUGLQJ# WR# WKH
VHOHFWHG#WXUQ#PRGH#YDOXHV#JLYHQ#LQ#ILHOGV#³&RPPDQGHG#UDGLXV#RI#WXUQ´#RU#³&RPPDQGHG#UDWH#RI#WXUQ´1#:LWK#WXUQ#PRGH
VHW#WR#³1´/#WXUQV#DUH#QRW#FRQWUROOHG#EXW#GHSHQG#XSRQ#WKH#VKLS¶V#PDQRHXYHUDELOLW\#DQG#DSSOLHG#UXGGHU#DQJOHV#RQO\1
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127(#7## &RPPDQGHG# WUDFN#UHSUHVHQWV# WKH#FRXUVH# OLQH# +OHJ,#EHWZHHQ# WZR#ZD\SRLQWV1# ,W#PD\#EH#DOWHUHG#G\QDPLFDOO\
LQ#D#WUDFN0FRQWUROOHG#WXUQ#DORQJ#D#SUH0SODQQHG#UDGLXV1

127(#8## 2II0WUDFN#VWDXV#FDQ#EH#JHQHUDWHG#LI#WKH#VHOHFWHG#VWHHULQJ#PRGH#LV#³7´1

127(#9## 'DWD#LQ#WKHVH#ILHOGV#VKDOO#EH#UHODWHG#WR#WKH#KHDGLQJ#UHIHUHQFH#LQ#XVH1

/&'#±#/25$10&#VLJQDO#GDWD

6LJQDO0WR0QRLVH#UDWLR#DQG#SXOVH#VKDSH#+(&',#GDWD#IRU#/25$10&#VLJQDOV1

6HFRQGDU\#68#+VHH#QRWH,#UHODWLYH#(&'/#333#WR#<<<
6HFRQGDU\#68#+VHH#QRWH,#UHODWLYH#615/#333#WR#<<<
+XQVLJQHG#QXPEHUV,
'00/&'/#[[[[/[[[#[[[/[[[/[[[/[[[/[[[/[[[/[[[/[[[/[[[/[[[/[[[-KK?&5!?/)!

67#+VHH#QRWH,
#######66#+VHH#QRWH,
65#+VHH#QRWH,

####64#+VHH#QRWH,
####0DVWHU

#####*5,/##WHQV#RI#PLFURVHFRQGV

127(## 'DWD#LV#LQ#WKH#/25$10&#FRGLQJ#GHOD\#RUGHU/#ZLWK#QXOO#ILHOGV#XVHG#ZKHQ#YDOXHV#DUH#XQDYDLODEOH1

0/$#±#*/21$66#DOPDQDF#GDWD
&RQWDLQV# FRPSOHWH# DOPDQDF# GDWD# IRU# RQH# */21$66# VDWHOOLWH1# $OO# GDWD# DUH# WUDQVPLWWHG# LQ
DFFRUGDQFH# ZLWK# WKH# */21$66# ,QWHUIDFH# FRQWURO# GRFXPHQW1# 0XOWLSOH# PHVVDJHV# PD\# EH
WUDQVPLWWHG/#RQH#IRU#HDFK#VDWHOOLWH#LQ#WKH#*/21$66#FRQILJXUDWLRQ1

τQ$/#FRXUVH#YDOXH#RI#WKH#WLPH#VFDOH#VKLIW#+VHH#QRWH#4,
τF

$/#45#/6%#RI#V\VWHP#WLPH#VFDOH#FRUUHFWLRQ#+VHH#QRWH#4,
#∆LQ$/#FRUUHFWLRQ#WR#WKH#DYHUDJH#YDOXH#RI#WKH#LQFOLQDWLRQ#DQJOH
+VHH#QRWH#4,
λQ

$/#*UHHQZLFK#ORQJLWXGH#RI#WKH#DVFHQVLRQ#QRGH
+VHH#QRWH#4,

############W#Q$#/#WLPH#RI#WKH#DVFHQVLRQ#QRGH
# #######DOPDQDF#UHIHUHQFH#WLPH#+VHH#QRWH#4,
∆7Q$/#FRUUHFWLRQ#WR#WKH#DYHUDJH#YDOXH
#########RI#WKH#GUDFRQLWLF#FLUFOLQJ#WLPH
#########+VHH#QRWH#4,

'000/$/[1[/[1[/[[/[1[/KK/KKKK/KK/KKKK/KKKK/KKKKKK/KKKKKK/KKKKKK/KKKKKK/KKK/KKK-KK?&5!?/5!

τF
$/#49#06%#RI#V\VWHP#WLPH#VFDOH#FRUUHFWLRQ#+VHH#QRWH#4,

#ωQ
$/#DUJXPHQW#RI#SHULJHH#+VHH#QRWH#4,

+∆7Q
$,'27/#UDWH#RI#FKDQJH#RI#WKH#GUDFRQLF#FLUFOLQJ#WLPH#+VHH#QRWH#4,

###########εQ
$/#HFFHQWULFLW\#+VHH#QRWH#4,

##############################################&Q
$#DQG#+Q

$/#JHQHUDOLVHG#KHDOWK#RI#WKH#VDWHOOLWH#DQG#FDUULHU#
#####IUHTXHQF\#QXPEHU#UHVSHFWLYHO\#+VHH#QRWH#5,

##########1$/#FDOHQGDU#GD\#FRXQW#ZLWKLQ#WKH#IRXU#\HDU#SHULRG
##########EHJLQQLQJ#ZLWK#WKH#SUHYLRXV#OHDS#\HDU
#####Q$/#VDWHOOLWH#,'#+VDWHOOLWH#VORW,#QXPEHU#+VHH#QRWH#6,
0HVVDJH#QXPEHU

######7RWDO#QXPEHU#RI#PHVVDJHV

+5HIHUHQFH#*/21$66#,QWHUIDFH#FRQWURO#GRFXPHQW/#4<<8,

127(#4## 6HFWLRQ#718/#7DEOH#7161#7KH# OHDVW#VLJQLILFDQW#ELWV# +/6%/# ORZ#ELWV,#RI# # WKH#+(;#GDWD# ILHOG#FRUUHVSRQG# WR# WKH
/6%#RI#WKH#ZRUG# LQGLFDWHG# LQ#7DEOH#7161# ,I# WKH#QXPEHU#RI#DYDLODEOH#ELWV# LQ# WKH#+(;# ILHOG# LV#JUHDWHU# WKDQ# LV#QHFHVVDU\
WR#UHSUHVHQW#WKH#ZRUG# LQ#7DEOH#716/#WKHQ# WKH#PRVW#VLJQLILFDQW#ELWV# +06%/#XSSHU#ELWV,#RI# WKH#+H[# ILHOG#DUH#XQXVHG#DQG
ILOOHG#ZLWK#]HUR#+3,1
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127(# 5## &Q
$# # DQG#+Q

$# # IURP# WKH#*/21$66# ,QWHUIDFH# FRQWURO# GRFXPHQW# DUH# UHSUHVHQWHG# LQ# WKLV# 50FKDUDFWHU#+(;
ILHOG#DV#IROORZV=

KK# #>;@>:@>9@>8@>7@>6@>5@>4@#+/6%,

##
+Q

$/#FDUULHU#IUHTXHQF\#QXPEHU#RI#VDWHOOLWH

#############VSDUH##ELWV
#################&Q

$/#JHQHUDOLVHG#KHDOWK#RI#VDWHOOLWH

127(# 6## 7KH# QXPEHUV# 98# ±# <9# DUH# UHVHUYHG# IRU#*/21$66# VDWHOOLWHV1#*/21$66# VDWHOOLWHV# DUH# LGHQWLILHG# E\# 97.
VDWHOOLWH#VORW#QXPEHUV1#7KH#VORW#QXPEHUV#DUH#4# WKURXJK#57# IRU# WKH# IXOO#*/21$66#FRQVWHOODWLRQ#RI# 57#VDWHOOLWHV># WKLV
JLYHV#D#UDQJH#RI#98#WKURXJK#;;1#7KH#QXPEHUV#;<#WKURXJK#<9#DUH#DYDLODEOH# LI#VORW#QXPEHUV#DERYH#57#DUH#DOORFDWHG# WR
RQ0RUELW#VSDUHV1

06.#±#06.#UHFHLYHU#LQWHUIDFH

&RPPDQG#PHVVDJH# WR# D# UDGLREHDFRQ#06.# UHFHLYHU# +EHDFRQ# UHFHLYHU,# RU# UHSO\# IURP# DQ#06.
UHFHLYHU#WR#D#TXHU\#VHQWHQFH

'0006./#[1[/D/[1[/D/[1[/[-KK?&5!?/)!

##&KDQQHO##QXPEHU#+VHH#QRWH#6,
#########,QWHUYDO#IRU#VHQGLQJ#'00066#+VWDWXV,#+V,#+VHH#QRWH#4,
#######$XWR2PDQXDO#ELW#UDWH#$20#+VHH#QRWH#5,

########%HDFRQ#ELW#UDWH#+58/#83/#433/#533,/#ELWV2V
##$XWR2PDQXDO#IUHTXHQF\/#$20#+VHH#QRWH#5,

######%HDFRQ#IUHTXHQF\#+5;6/8#±#658/3#N+],

127(#4## :KHQ#VWDWXV#GDWD#LV#QRW#WR#EH#WUDQVPLWWHG#WKLV#ILHOG#VKDOO#EH#QXOO1

127(#5## ,I#$XWR#LV#VSHFLILHG/#WKH#SUHYLRXV#ILHOG#LV#LJQRUHG1

127(#6## 6HW#HTXDO#WR#%4%#RU#QXOO#IRU#VLQJOH#FKDQQHO#UHFHLYHUV1

066#±##06.#UHFHLYHU#VLJQDO#VWDWXV

6LJQDO0WR0QRLVH#UDWLR/#VLJQDO#VWUHQJWK/#IUHTXHQF\#DQG#ELW#UDWH#IURP#D#06.#EHDFRQ#UHFHLYHU1

'00066/[1[/[1[/[1[/[1[/[-KK?&5!?/)!

#######&KDQQHO#QXPEHU#+VHH#QRWH,
#####%HDFRQ##ELW#UDWH#+58/83/#433/#533,#ELWV2V

############################################%HDFRQ#IUHTXHQF\/#5;6/8#±#658/3#N+]
6LJQDO0WR0QRLVH#UDWLR#+615,/#G%

#####6LJQDO#VWUHQJWK#+66,/#G%24#�92P

127(## 6HW#HTXDO#WR#%4%#RU#QXOO#IRU#VLQJOH#FKDQQHO#UHFHLYHUV

,Q#DGGLWLRQ# WKH#EHDFRQ#UHFHLYHU#VKDOO#UHVSRQG#WR#TXHULHV#XVLQJ# WKH#VWDQGDUG#TXHU\#UHTXHVW# +4,1
6HH#:1419#IRU#H[DPSOHV1

07:#±##:DWHU#WHPSHUDWXUH

'00#07: /#[1[/#&-KK?&5!?/)!

#######7HPSHUDWXUH/#GHJUHHV#&
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0:'#±#:LQG#GLUHFWLRQ#DQG#VSHHG

7KH#GLUHFWLRQ# IURP#ZKLFK# WKH#ZLQG#EORZV#DFURVV# WKH#HDUWK¶V#VXUIDFH/#ZLWK#UHVSHFW# WR#QRUWK/#DQG
WKH#VSHHG#RI#WKH#ZLQG1

'000:'/#[1[/7/[1[/0/[1[/1/[1[/0-KK?&5!?/)!

#########:LQG#VSHHG/#P2V
:LQG#VSHHG/#NQRWV

########:LQG#GLUHFWLRQ/#3�#WR#68<�#0DJQHWLF
#:LQG#GLUHFWLRQ/#3�#WR#68<�#7UXH

-0:9#±#:LQG#VSHHG#DQG#DQJOH

:KHQ#WKH#UHIHUHQFH#ILHOG#LV#VHW#WR#5#+5HODWLYH,/#GDWD#LV#SURYLGHG#JLYLQJ#WKH#ZLQG#DQJOH#LQ#UHODWLRQ
WR# WKH# YHVVHO*V#ERZ2FHQWUHOLQH#DQG# WKH#ZLQG# VSHHG/#ERWK# UHODWLYH# WR# WKH# +PRYLQJ,# YHVVHO1#$OVR
FDOOHG#DSSDUHQW#ZLQG/#WKLV#LV#WKH#ZLQG#VSHHG#DV#IHOW#ZKHQ#VWDQGLQJ#RQ#WKH#+PRYLQJ,#VKLS1

:KHQ# WKH# UHIHUHQFH# ILHOG# LV# VHW# WR# 7# +7KHRUHWLFDO/# FDOFXODWHG# DFWXDO# ZLQG,/# GDWD# LV# SURYLGHG
JLYLQJ# WKH#ZLQG# DQJOH# LQ# UHODWLRQ# WR# WKH# YHVVHO*V# ERZ2FHQWUHOLQH# DQG# WKH#ZLQG# VSHHG# DV# LI# WKH
YHVVHO# ZDV# VWDWLRQDU\1# 2Q# D# PRYLQJ# VKLS# WKHVH# GDWD# FDQ# EH# FDOFXODWHG# E\# FRPELQLQJ# WKH
PHDVXUHG#UHODWLYH#ZLQG#ZLWK#WKH#YHVVHO¶V#RZQ#VSHHG1

([DPSOH#4=# ,I# WKH#YHVVHO# LV#KHDGLQJ#ZHVW#DW#:#NQRWV#DQG# WKH#ZLQG# LV# IURP# WKH#HDVW#DW#43#NQRWV
WKH# UHODWLYH# ZLQG# LV# 6# NQRWV# DW# 4;3# GHJUHHV1# ,Q# WKLV# VDPH# H[DPSOH# WKH# WKHRUHWLFDO# ZLQG# LV
43#NQRWV#DW# 4;3#GHJUHHV# +LI# WKH#ERDW#VXGGHQO\#VWRSV/# WKH#ZLQG#ZLOO#EH#DW# WKH# IXOO# 43#NQRWV#DQG
FRPH#IURP#WKH#VWHUQ#RI#WKH#YHVVHO#4;3#GHJUHHV#IURP#WKH#ERZ,1

([DPSOH#5=# ,I# WKH#YHVVHO# LV#KHDGLQJ#ZHVW#DW#8#NQRWV#DQG#WKH#ZLQG# LV#IURP#WKH#VRXWKHDVW#DW#:/3:
NQRWV/#WKH#UHODWLYH#ZLQG# LV#8#NQRWV#DW#5:3#GHJUHHV1#,Q#WKLV#VDPH#H[DPSOH#WKH#WKHRUHWLFDO#ZLQG# LV
:/3:#NQRWV#DW#558#GHJUHHV#+LI#WKH#ERDW#VXGGHQO\#VWRSV/#WKH#ZLQG#ZLOO#EH#DW#WKH#IXOO#:/3:#NQRWV#DQG
FRPH#IURP#WKH#SRUW0TXDUWHU#RI#WKH#YHVVHO#558#GHJUHHV#IURP#WKH#ERZ,1

'000:9/#[1[/#D/#[1[/#D/#$#-KK?&5!?/)!

#########6WDWXV/#$# #GDWD#YDOLG##9 #GDWD#LQYDOLG
###:LQG#VSHHG#XQLWV/#.# #NP2K

#####################0# #P2V
########1# #NQRWV

######:LQG#VSHHG
5HIHUHQFH/#5# #UHODWLYH/#7# #WUXH

####:LQG#DQJOH/#3�#WR#68<�
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-26'##2ZQ#VKLS#GDWD

,02#5HVROXWLRQ#$17::# DQG#06&# 97+9:,/#$QQH[# 4# DQG#$QQH[# 61#+HDGLQJ/# FRXUVH/# VSHHG/# VHW
DQG# GULIW# VXPPDU\1# 8VHIXO# IRU/# EXW# QRW# OLPLWHG# WR# UDGDU2$53$# DSSOLFDWLRQV1# 26'# JLYHV# WKH
PRYHPHQW#YHFWRU#RI#WKH#VKLS#EDVHG#RQ#WKH##VHQVRUV#DQG#SDUDPHWHUV#LQ#XVH1

'0026'/#[1[/$/[1[/#D/[1[/D/[1[/[1[/D-KK?&5!?/)!

# ###6SHHG#XQLWV/#.# #NP2K>#1# #.QRWV>
###########6# #VWDWXWH#PLOHV2K

###########9HVVHO#GULIW#+VSHHG, ####0DQXDOO\
#######9HVVHO#VHW/#GHJUHHV#WUXH ####HQWHUHG

####6SHHG#UHIHUHQFH/%202:2523#+VHH#QRWH,
########9HVVHO#VSHHG##
#####&RXUVH#UHIHUHQFH/#%202:2523#+VHH#QRWH,
#9HVVHO#FRXUVH/#GHJUHHV#WUXH

#########+HDGLQJ#VWDWXV=#$## #GDWD#YDOLG/#9# #GDWD#LQYDOLG
####+HDGLQJ/#GHJUHHV#WUXH

127(## 5HIHUHQFH#V\VWHPV#RQ#ZKLFK#WKH#FDOFXODWLRQ#RI#YHVVHO#FRXUVH#DQG#VSHHG#LV#EDVHG1#7KH#YDOXHV#RI#FRXUVH#DQG
VSHHG#DUH#GHULYHG#GLUHFWO\# IURP# WKH#UHIHUHQFHG#V\VWHP#DQG#GR#QRW#DGGLWLRQDOO\# LQFOXGH# WKH#HIIHFWV#RI#GDWD# LQ# WKH#VHW
DQG#GULIW#ILHOGV1
%# #ERWWRP#WUDFNLQJ#ORJ
0# #PDQXDOO\#HQWHUHG
: # #ZDWHU#UHIHUHQFHG
5# #UDGDU#WUDFNLQJ#+RI#IL[HG#WDUJHW,
3# #SRVLWLRQLQJ#V\VWHP#JURXQG#UHIHUHQFH1

50$#±##5HFRPPHQGHG#PLQLPXP#VSHFLILF#/25$10&#GDWD
3RVLWLRQ/#FRXUVH#DQG#VSHHG#GDWD#SURYLGHG#E\#D#/25$10&# UHFHLYHU1#7LPH#GLIIHUHQFHV#$#DQG#%
DUH# WKRVH# XVHG# LQ# FRPSXWLQJ# ODWLWXGH2ORQJLWXGH1# 7KLV# VHQWHQFH# LV# WUDQVPLWWHG# DW# LQWHUYDOV# QRW
H[FHHGLQJ#5#V#DQG#LV#DOZD\V#DFFRPSDQLHG#E\#50%#ZKHQ#D#GHVWLQDWLRQ#ZD\SRLQW# LV#DFWLYH1#50$
DQG#50%#DUH#WKH#UHFRPPHQGHG#PLQLPXP#GDWD#WR#EH#SURYLGHG#E\#D#/25$10&#UHFHLYHU1#$OO#GDWD
ILHOGV#PXVW#EH#SURYLGHG/#QXOO#ILHOGV#XVHG#RQO\#ZKHQ#GDWD#LV#WHPSRUDULO\#XQDYDLODEOH1

'0050$/#$/#OOOO1OO/#D/#\\\\\1\\/#D/#[1[/#[1[/#[1[/#[1[/#[1[/D/D-KK?&5!?/)!

################0RGH#LQGLFDWRU#+VHH#QRWHV#5#DQG#6,
0DJQHWLF# YDULDWLRQ/# GHJUHHV# (2:
+VHH#QRWH#4,

########&RXUVH#RYHU#JURXQG/#GHJUHHV#WUXH
###########6SHHG#RYHU#JURXQG/#NQRWV

#########7LPH#GLIIHUHQFH#%/#�V
#########7LPH#GLIIHUHQFH#$/#�V

####/RQJLWXGH/#GHJUHHV#(2:
#/DWLWXGH/#GHJUHHV#126

#6WDWXV#+VHH#QRWH#6,=#$# #GDWD#YDOLG/#9# #EOLQN/#F\FOH#RU#615#ZDUQLQJ

127(#4## (DVWHUO\#YDULDWLRQ#+(,#VXEWUDFWV#IURP#WUXH#FRXUVH1#:HVWHUO\#YDULDWLRQ#+:,#DGGV#WR#WUXH#FRXUVH1

127(#5## 3RVLWLRQLQJ#V\VWHP#0RGH#,QGLFDWRU=

$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#LQSXW#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG

127(#6## 7KH#SRVLWLRQLQJ#V\VWHP#0RGH# LQGLFDWRU# ILHOG#VXSSOHPHQWV# WKH#6WDWXV# ILHOG# +ILHOG#1R1#4,/#ZKLFK#VKDOO#EH#VHW
WR#9#  # LQYDOLG# IRU# DOO# YDOXHV# RI#0RGH# LQGLFDWRU# H[FHSW# IRU# $#  # $XWRQRPRXV# DQG#'#  #'LIIHUHQWLDO1# 7KH# SRVLWLRQLQJ
V\VWHP#0RGH#LQGLFDWRU#DQG#6WDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOGV1
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50%#±##5HFRPPHQGHG#PLQLPXP#QDYLJDWLRQ#LQIRUPDWLRQ

1DYLJDWLRQ# GDWD# IURP# SUHVHQW# SRVLWLRQ# WR# D# GHVWLQDWLRQ# ZD\SRLQW# SURYLGHG# E\# D# /25$10&/
*166/# '(&&$/# QDYLJDWLRQ# FRPSXWHU# RU# RWKHU# LQWHJUDWHG# QDYLJDWLRQ# V\VWHP1# 7KLV# VHQWHQFH
DOZD\V#DFFRPSDQLHV#50$#RU#50&#VHQWHQFHV#ZKHQ#D#GHVWLQDWLRQ# LV#DFWLYH#ZKHQ#SURYLGHG#E\#D
/25$10&/#RU#*166#UHFHLYHU/#RWKHU#V\VWHPV#PD\#WUDQVPLW#'0050%#ZLWKRXW#'0050$#RU#'0050&1

'0050%/#$/#[1[/#D/#F00F/#F00F/#OOOO1OO/#D/#\\\\\1\\/D/[1[/#[1[/#[1[/#$/#D#-KK?&5!?/)!

0RGH#LQGLFDWRU
+VHH#QRWHV#6#DQG#7,
##$UULYDO#VWDWXV

######$# #DUULYDO#FLUFOH/#HQWHUHG#RU
######SHUSHQGLFXODU#SDVVHG
######9# #QRW#HQWHUHG#RU#SDVVHG

'HVWLQDWLRQ#FORVLQJ#YHORFLW\/
NQRWV

%HDULQJ#WR#GHVWLQDWLRQ/#GHJUHHV
WUXH

5DQJH#WR#GHVWLQDWLRQ/#QDXWLFDO#PLOHV
##+VHH#QRWH#4,

###############'HVWLQDWLRQ#ZD\SRLQW#ORQJLWXGH/#(2:
####'HVWLQDWLRQ#ZD\SRLQW#ODWLWXGH/#126

#######################################################'HVWLQDWLRQ#ZD\SRLQW#,'
#################################################2ULJLQ#ZD\SRLQW#,'

#######'LUHFWLRQ#WR#VWHHU#/25
#########&URVV#WUDFN#HUURU#+VHH#QRWH#5,/#QDXWLFDO#PLOHV

####6WDWXV#+VHH#QRWH#7,=#$# #GDWD#YDOLG
##################9# #QDYLJDWLRQ#UHFHLYHU#ZDUQLQJ

127(#4## ,I#UDQJH#WR#GHVWLQDWLRQ#H[FHHGV#<<</<#QDXWLFDO#PLOHV/#GLVSOD\#<<</<1

127(#5## ,I#FURVV#WUDFN#HUURU#H[FHHGV#</<<#QDXWLFDO#PLOHV/#GLVSOD\#</<<1

127(#6## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=

$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#LQSXW#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG

127(#7## 7KH#SRVLWLRQLQJ#V\VWHP#0RGH# LQGLFDWRU# ILHOG#VXSSOHPHQWV# WKH#6WDWXV# ILHOG# +ILHOG#1R1#4,#ZKLFK#VKDOO#EH#VHW
WR#9#  # LQYDOLG# IRU# DOO# YDOXHV# RI#0RGH# LQGLFDWRU# H[FHSW# IRU# $#  # $XWRQRPRXV# DQG#'#  #'LIIHUHQWLDO1# 7KH# SRVLWLRQLQJ
V\VWHP#0RGH#LQGLFDWRU#DQG#6WDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOG1
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50&##5HFRPPHQGHG#PLQLPXP#VSHFLILF#*166#GDWD

7LPH/# GDWH/# SRVLWLRQ/# FRXUVH# DQG# VSHHG# GDWD# SURYLGHG# E\# D#*166# QDYLJDWLRQ# UHFHLYHU1# 7KLV
VHQWHQFH# LV# WUDQVPLWWHG# DW# LQWHUYDOV# QRW# H[FHHGLQJ# 5# V# DQG# LV# DOZD\V# DFFRPSDQLHG# E\# 50%
ZKHQ#D#GHVWLQDWLRQ#ZD\SRLQW# LV#DFWLYH1#50&#DQG#50%#DUH# WKH# UHFRPPHQGHG#PLQLPXP#GDWD# WR
EH#SURYLGHG#E\#D#*166# UHFHLYHU1#$OO#GDWD# ILHOGV#PXVW#EH#SURYLGHG/#QXOO# ILHOGV#XVHG#RQO\#ZKHQ
GDWD#LV#WHPSRUDULO\#XQDYDLODEOH1

'0050&/#KKPPVV1VV/#$/#OOOO1OO/D/#\\\\\1\\/#D/#[1[/#[1[/#[[[[[[/#[1[/D/#D-KK?&5!?/)!

0RGH#LQGLFDWRU
+VHH#QRWHV#5#DQG#6,

# ###0DJQHWLF#YDULDWLRQ/
####################GHJUHHV/#(2:

################################'DWH=#GG2PP2\\
########&RXUVH#RYHU#JURXQG/#GHJUHHV#WUXH

##########6SHHG#RYHU#JURXQG/#NQRWV
######/RQJLWXGH/#(2:#+VHH#QRWH#4,

#############/DWLWXGH/#126
##6WDWXV#+VHH#QRWH#6,#$# #GDWD#YDOLG##9# #QDYLJDWLRQ#UHFHLYHU#ZDUQLQJ
87&#RI#SRVLWLRQ#IL[

127(#4## (DVWHUO\#YDULDWLRQ#+(,#VXEWUDFWV#IURP#WUXH#FRXUVH1#:HVWHUO\#YDULDWLRQ#+:,#DGGV#WR#WUXH#FRXUVH1

127(#5## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=

$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG

127(#6## 7KH#SRVLWLRQLQJ#V\VWHP#0RGH# LQGLFDWRU# ILHOG#VXSSOHPHQWV# WKH#SRVLWLRQLQJ#V\VWHP#6WDWXV# ILHOG# +ILHOG#1R1#5,
ZKLFK#VKDOO#EH#VHW# WR#9# # LQYDOLG# IRU#DOO#YDOXHV#RI#0RGH# LQGLFDWRU#H[FHSW# IRU#$# #$XWRQRPRXV#DQG#'# #'LIIHUHQWLDO1
7KH#SRVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU#DQG#6WDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOGV1

-527#±##5DWH#RI#WXUQ

,02#5HVROXWLRQ#$18591#5DWH#RI#WXUQ#DQG#GLUHFWLRQ#RI#WXUQ1

'00527/#[1[/#$-KK?&5!?/)!

###6WDWXV=#$# #GDWD#YDOLG
###9# #GDWD#LQYDOLG

###### ##5DWH#RI#WXUQ/#�2PLQ/#%0%# #ERZ#WXUQV#WR#SRUW
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-530####5HYROXWLRQV
,02#5HVROXWLRQ#+QRQH,1#6KDIW#RU#HQJLQH#UHYROXWLRQ#UDWH#DQG#SURSHOOHU#SLWFK

'00530/##D/#[/#[1[/#[1[/#$-KK?&5!?/)!

########6WDWXV=#$# #GDWD#YDOLG#9# #GDWD#LQYDOLG
####3URSHOOHU#SLWFK/#(#RI#PD[LPXP/#%0%# #DVWHUQ

####6SHHG/#UHYROXWLRQV2PLQ/#%0%# #FRXQWHU0FORFNZLVH
####(QJLQH#RU#VKDIW#QXPEHU/#QXPEHUHG#IURP#FHQWUH0OLQH
####RGG# #VWDUERDUG/#HYHQ# #SRUW/

######### 3# #VLQJOH#RU#RQ#FHQWUH0OLQH
###6RXUFH/#VKDIW2HQJLQH#62(

-56$##5XGGHU#VHQVRU#DQJOH

,02#5HVROXWLRQ#+QRQH,1#5HODWLYH#UXGGHU#DQJOH/IURP#UXGGHU#DQJOH#VHQVRU1

'0056$/#[1[/#$/#[1[/#$-KK?&5!?/)!

######3RUW#UXGGHU#VHQVRU#+VHH#QRWHV#4#DQG#5,
######6WDWXV# $# #GDWD#YDOLG/

9# #GDWD#LQYDOLG
###6WDUERDUG#+RU#VLQJOH,#UXGGHU#VHQVRU#+VHH#QRWHV#4#DQG#5,

6WDWXV##$# #YDOLG/
9# #GDWD#LQYDOLG

127(#4## 5HODWLYH#PHDVXUHPHQW#RI#UXGGHU#DQJOH#ZLWKRXW#XQLWV/#%0%# #ERZ#WXUQV#WR#SRUW1#6HQVRU#RXWSXW# LV#SURSRUWLRQDO
WR#UXGGHU#DQJOH#EXW#QRW#QHFHVVDULO\#4=41

127(#5## 7KH#VWDWXV#ILHOG#VKDOO#QRW#EH#D#QXOO#ILHOG1

-56'##5DGDU#V\VWHP#GDWD

,02#5HVROXWLRQ#$1;53=4<<8#DQG#06&#97+9:,/#$QQH[#7=#5DGDU#GLVSOD\#VHWWLQJ#GDWD1

'0056'/#[1[/#[1[/[1[/#[1[/[1[/#[1[/[1[/#[1[/[1[/#[1[/#[1[/#D/#D-KK?&5!?/)!

#####'LVSOD\#URWDWLRQ#+VHH#QRWH#4,
5DQJH#XQLWV/#.# #NP

#####1# #QDXWLFDO#PLOHV
#####6# #VWDWXWH#PLOHV

5DQJH#VFDOH#LQ#XVH
#######&XUVRU#EHDULQJ/#GHJUHHV#FORFNZLVH#IURP#3�

############&XUVRU#UDQJH/#IURP#RZQ#VKLS
(%/#5/#GHJUHHV

###950#5/#UDQJH
#####2ULJLQ#5#EHDULQJ#+VHH#QRWH#5,

###2ULJLQ#5#UDQJH#+VHH#QRWH#5,
%HDULQJ#OLQH#4#+(%/4,/#GHJUHHV#IURP#3�

#########9DULDEOH#UDQJH#PDUNHU#4#+9504,/#UDQJH
###########################2ULJLQ#4#EHDULQJ#+VHH#QRWH#5,#GHJUHHV#IURP#3�

###2ULJLQ#4#UDQJH#+VHH#QRWH#5,/#IURP#RZQ#VKLS

127(#4## 'LVSOD\#URWDWLRQ=

&# #FRXUVH0XS/#FRXUVH0RYHU0JURXQG#XS/#GHJUHHV#WUXH
+# #KHDG0XS/#VKLS*V#KHDGLQJ#+FHQWUH0OLQH,#3�#XS
1# #QRUWK0XS/#WUXH#QRUWK#LV#3�#XS

127(# 5## 2ULJLQ# 4# DQG# RULJLQ# 5# DUH# ORFDWHG# DW# WKH# VWDWHG# UDQJH# DQG# EHDULQJ# IURP# RZQ# VKLS# DQG# SURYLGH# IRU# WZR
LQGHSHQGHQW# VHWV# RI# YDULDEOH# UDQJH#PDUNHUV# +950,# DQG# HOHFWURQLF# EHDULQJ# OLQHV# +(%/,# RULJLQDWLQJ# DZD\# IURP# RZQ
VKLS#SRVLWLRQ1
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57(#±##5RXWHV
:D\SRLQW# LGHQWLILHUV/# OLVWHG# LQ# RUGHU#ZLWK# VWDUWLQJ# ZD\SRLQW# ILUVW/# IRU# WKH# LGHQWLILHG# URXWH1# 7ZR
PRGHV# RI# WUDQVPLVVLRQ# DUH# SURYLGHG=# %F%# LQGLFDWHV# WKDW# WKH# FRPSOHWH# OLVW# RI#ZD\SRLQWV# LQ# WKH
URXWH# LV# EHLQJ# WUDQVPLWWHG># %Z%# LQGLFDWHV# D# ZRUNLQJ# URXWH# ZKHUH# WKH# ILUVW# OLVWHG# ZD\SRLQW# LV
DOZD\V# WKH# ODVW#ZD\SRLQW# WKDW#KDG#EHHQ# UHDFKHG# +)520,/#ZKLOH# WKH# VHFRQG# OLVWHG#ZD\SRLQW# LV
DOZD\V# WKH# ZD\SRLQW# WKDW# WKH# YHVVHO# LV# FXUUHQWO\# KHDGLQJ# IRU# +72,# DQG# WKH# UHPDLQLQJ# OLVW# RI
ZD\SRLQWV#UHSUHVHQWV#WKH#UHPDLQGHU#RI#WKH#URXWH1

'0057(/#[1[/#[1[/#D/#F00F/#F00F/##111111#F00F-KK?&5!?/)!

:D\SRLQW#%Q%#LGHQWLILHU#+VHH#QRWH#4,
#########$GGLWLRQDO#ZD\SRLQW#LGHQWLILHUV#+VHH#QRWH#4,
##:D\SRLQW#LGHQWLILHU

####5RXWH#LGHQWLILHU
###0HVVDJH#PRGH=#F# #FRPSOHWH#URXWH/#DOO#ZD\SRLQWV
Z# #ZRUNLQJ#URXWH/#ILUVW#OLVWHG#ZD\SRLQW#LV#%)520%/

##### VHFRQG#LV#%72%#DQG#UHPDLQLQJ#DUH#UHVW#RI#URXWH
0HVVDJH#QXPEHU#+VHH#QRWH#5,

##7RWDO#QXPEHU#RI#PHVVDJHV#EHLQJ#WUDQVPLWWHG#+VHH#QRWH#5,

127(#4## $#YDULDEOH#QXPEHU#RI#ZD\SRLQW#LGHQWLILHUV/#XS#WR#%Q%/#PD\#EH# LQFOXGHG#ZLWKLQ#WKH# OLPLWV#RI#DOORZHG#VHQWHQFH
OHQJWK1#$V#WKHUH#LV#QR#VSHFLILHG#QXPEHU#RI#ZD\SRLQWV/#QXOO#ILHOGV#DUH#QRW#UHTXLUHG#IRU#ZD\SRLQW#LGHQWLILHU#ILHOGV1

127(# 5## $# VLQJOH# URXWH#PD\# UHTXLUH# WKH# WUDQVPLVVLRQ# RI#PXOWLSOH#PHVVDJHV# DOO# FRQWDLQLQJ# LGHQWLFDO# ILHOG# IRUPDWV1
7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH#RUGHU#RI
WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\/# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH#XVHG# LQ
WKH#DGGLWLRQDO#VHQWHQFHV#ZKHQ#WKH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

-6),#±#6FDQQLQJ#IUHTXHQF\#LQIRUPDWLRQ

7KLV#VHQWHQFH# LV#XVHG# WR#VHW# IUHTXHQFLHV#DQG#PRGH#RI#RSHUDWLRQ# IRU#VFDQQLQJ#SXUSRVHV#DQG# WR
DFNQRZOHGJH# VHWWLQJ# FRPPDQGV1# 6FDQQLQJ# IUHTXHQFLHV# DUH# OLVWHG# LQ# RUGHU# RI# VFDQQLQJ1# )RU
'6&# GLVWUHVV# DQG# VDIHW\# ZDWFKNHHSLQJ# RQO\# VL[# FKDQQHOV# VKDOO# EH# VFDQQHG# LQ# WKH# VDPH
VFDQQLQJ#VHTXHQFH1#7R#LQGLFDWH#D#IUHTXHQF\#VHW#DW#WKH#VFDQQLQJ#UHFHLYHU/#XVH#)6,#VHQWHQFH1

'006),/#[1[/#[1[/#[[[[[[/#F/#11111111/[[[[[[/#F-KK?&5!?/)!

 6L[WK#IUHTXHQF\/#PRGH#+VHH#QRWH#6,
####6HFRQG#WR#ILIWK#IUHTXHQF\/#PRGH#+VHH#QRWH#6,

#########0RGH#RI#RSHUDWLRQ#+VHH#QRWH#4,
##)LUVW#IUHTXHQF\#RU#,78#FKDQQHO#+VHH#QRWH#5,

###0HVVDJH#QXPEHU#+VHH#QRWH#7,
###7RWDO#QXPEHU#RI#PHVVDJHV#EHLQJ#WUDQVPLWWHG#+VHH#QRWH#7,

127(#4## 0RGH#RI#RSHUDWLRQ=
G# #)6(2*6(#VLPSOH[/#WHOHSKRQH
H# #)6(2*6(#GXSOH[/#WHOHSKRQH
P# #-6(/#WHOHSKRQH
R# #+6(/#WHOHSKRQH
T# #)4%2-5%#)(&#1%'3/#7HOH[2WHOHSULQWHU
V# #)4%2-5%#$54#1%'3/#7HOH[2WHOHSULQWHU
W# #)4%2-5%#UHFHLYH#RQO\/#WHOHSULQWHU2'6&
Z# #)4%2-5%/#WHOHSULQWHU2'6&
[# #$4$/#0RUVH/#WDSH#UHFRUGHU
^# #$4$#0RUVH/#PRUVH#NH\2KHDG#VHW
_# #)4&2)5&2)6&/#IDFVLPLOH#PDFKLQH
QXOO#IRU#QR#LQIRUPDWLRQ
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127(#5## )UHTXHQFLHV#WR#EH#LQ#433#+]#LQFUHPHQWV1

0)2+)#WHOHSKRQH#FKDQQHOV#WR#KDYH#ILUVW#GLJLW#6#IROORZHG#E\#,78#FKDQQHO#QXPEHUV#ZLWK#OHDGLQJ#]HURV#DV#UHTXLUHG1

0)2+)# WHOHW\SH# FKDQQHOV# WR#KDYH# ILUVW# GLJLW# 7># WKH# VHFRQG# DQG# WKLUG# GLJLW# IUHTXHQF\# EDQGV># DQG# WKH# IRXUWK# WR# VL[WK
GLJLWV#,78#FKDQQHO#QXPEHUV>#HDFK#ZLWK#OHDGLQJ#]HURV#DV#UHTXLUHG1

9+)#FKDQQHOV#WR#KDYH#ILUVW#GLJLW#<#IROORZHG#E\#]HUR1

7KH# QH[W# QXPEHU# LV# ³4´# LQGLFDWLQJ# WKH# VKLS# VWDWLRQ¶V# WUDQVPLW# IUHTXHQF\# LV# EHLQJ# XVHG# DV# D# VLPSOH[# FKDQQHO
IUHTXHQF\/# RU# ³5´# LQGLFDWLQJ# WKH# FRDVW# VWDWLRQ¶V# WUDQVPLW# IUHTXHQF\# LV# EHLQJ# XVHG# DV# D# VLPSOH[# FKDQQHO# IUHTXHQF\1
7KH#UHPDLQLQJ#WKUHH#QXPEHUV#DUH#WKH#9+)#FKDQQHO#QXPEHUV#ZLWK#OHDGLQJ#]HURV#DV#UHTXLUHG1

127(#6## $#YDULDEOH#QXPEHU#RI# IUHTXHQF\0PRGH#SDLU# ILHOGV# LV#DOORZHG#XS# WR#D#PD[LPXP#RI#VL[#SDLUV1#1XOO# ILHOGV#DUH
QRW#UHTXLUHG#IRU#XQXVHG#SDLUV#ZKHQ#OHVV#WKDQ#VL[#SDLUV#DUH#WUDQVPLWWHG1

127(# 7## 6FDQQLQJ# IUHTXHQF\# LQIRUPDWLRQ# PD\# UHTXLUH# WKH# WUDQVPLVVLRQ# RI# PXOWLSOH# PHVVDJHV1# 7KH# ILUVW# ILHOG
VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH#RUGHU#RI# WKLV#PHVVDJH
+PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41

671#±#0XOWLSOH#GDWD#,'

7KLV# VHQWHQFH# LV# WUDQVPLWWHG# EHIRUH# HDFK# LQGLYLGXDO# VHQWHQFH#ZKHUH# WKHUH# LV# D# QHHG# IRU# WKH
OLVWHQHU# WR# GHWHUPLQH# WKH# H[DFW# VRXUFH# RI# GDWD# LQ# D# V\VWHP1# ([DPSOHV# PLJKW# LQFOXGH
GXDO0IUHTXHQF\#GHSWK#VRXQGLQJ#HTXLSPHQW#RU#HTXLSPHQW# WKDW# LQWHJUDWHV#GDWD# IURP#D#QXPEHU#RI
VRXUFHV#DQG#SURGXFHV#D#VLQJOH#RXWSXW1

'00671/#[[-KK?&5!?/)!

      7DONHU#,'#QXPEHU/#33#WR#<<

7/%#±#7DUJHW#ODEHO
&RPPRQ# WDUJHW# ODEHOV# IRU# WUDFNHG# WDUJHWV1#7KLV#VHQWHQFH# LV#XVHG# WR#VSHFLI\# ODEHOV# IRU# WUDFNHG
WDUJHWV# WR# D# GHYLFH# WKDW# SURYLGHV# WUDFNHG# WDUJHW# GDWD# +H1J1# YLD# WKH# 770# ±# 7UDFNHG# WDUJHW
PHVVDJH,1#7KLV#ZLOO# DOORZ# DOO# GHYLFHV# GLVSOD\LQJ# WUDFNHG# WDUJHW# GDWD# WR# XVH# D# FRPPRQ# VHW# RI
ODEHOV#+H1J1#WDUJHWV#UHSRUWHG#E\#WZR#UDGDUV#DQG#GLVSOD\HG#RQ#DQ#(&',6,1

'007/%/[1[/F00F/[1[/F00F/111[1[/F00F-KK?&5!?/)!

##############$GGLWLRQDO#ODEHO#SDLUV#+VHH#QRWH#4,
#####/DEHO#DVVLJQHG#WR#WDUJHW#µQ¶#+VHH#QRWH#5,

#######7DUJHW#QXPEHU#µQ¶#UHSRUWHG#E\#WKH#GHYLFH1

127(# 4## 7KLV#PHVVDJH# DOORZV# VHYHUDO# WDUJHW# QXPEHU2ODEHO# SDLUV# WR# EH# VHQW# LQ# D# VLQJOH#PHVVDJH/# WKH#PD[LPXP
VHQWHQFH#OHQJWK#OLPLWV#WKH#QXPEHU#RI#ODEHOV#DOORZHG#LQ#D#PHVVDJH1

127(#5## 1XOO#ILHOGV#LQGLFDWH#WKDW#QR#FRPPRQ#ODEHO#LV#VSHFLILHG/#QRW#WKDW#D#QXOO#ODEHO#VKRXOG#EH#XVHG1#7KH#LQWHQW#LV#WR
XVH#D#QXOO#ILHOG#DV#D#SODFH#KROGHU1#$#GHYLFH#WKDW#SURYLGHV#WUDFNHG#WDUJHW#GDWD#VKRXOG#XVH# LWV#´ORFDO´# ODEHO#+XVXDOO\#WKH
WDUJHW#QXPEHU,#XQOHVV#LW#KDV#UHFHLYHG#D#7/%#PHVVDJH#VSHFLI\LQJ#D#FRPPRQ#ODEHO1

7//#±##7DUJHW#ODWLWXGH#DQG#ORQJLWXGH

7DUJHW#QXPEHU/#QDPH/#SRVLWLRQ#DQG#WLPH#WDJ#IRU#XVH#LQ#V\VWHPV#WUDFNLQJ#WDUJHWV1

'007///#[[/#OOOO1OO/#D/#\\\\\1\\/#D/#F00F/#KKPPVV1VV/#D/#D-KK?&5!?/)!

###5HIHUHQFH#WDUJHW#+VHH#QRWH#5,
### #5/#QXOO#RWKHUZLVH

####7DUJHW#VWDWXV#+VHH#QRWH#4,
#####87&#RI#GDWD

#####7DUJHW#QDPH
#########7DUJHW#ORQJLWXGH/#(2:

7DUJHW#ODWLWXGH/#126
##7DUJHW#QXPEHU#33#±#<<
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127(#4## 7DUJHW#VWDWXV=

/# #/RVW/#WUDFNHG#WDUJHW#KDV#EHHQ#ORVW
4# #4XHU\/#WDUJHW#LQ#WKH#SURFHVV#RI#DFTXLVLWLRQ
7# #WUDFNLQJ

127(#5## 5HIHUHQFH#WDUJHW=#VHW#WR#³5´#LI#WDUJHW#LV#D#UHIHUHQFH#XVHG#WR#GHWHUPLQH#RZQ#VKLS#SRVLWLRQ#RU#YHORFLW\/#QXOO
RWKHUZLVH1

-770#±#7UDFNHG#WDUJHW#PHVVDJH

,02#5HVROXWLRQ#$1;53=4<<8#DQG#06&# 97+9:,#$QQH[# 7=#'DWD#DVVRFLDWHG#ZLWK# D# WUDFNHG# WDUJHW
UHODWLYH#WR#RZQ#VKLS*V#SRVLWLRQ1

'00770/#[[/#[1[/#[1[/#D/#[1[/#[1[/#D/#[1[/#[1[/#D/#F00F/#D/#D/#KKPPVV1VV/#D#-KK?&5!?/)!

7\SH#RI#DFTXLVLWLRQ
##$# #$XWRPDWLF

##### ###############0# #PDQXDO
###############5# #UHSRUWHG

###################7LPH#RI#GDWD#+87&,
#########5HIHUHQFH#WDUJHW#+VHH#QRWH#5,# #5/
#####QXOO#RWKHUZLVH

#########7DUJHW#VWDWXV#+VHH#QRWH#4,
######7DUJHW#QDPH

#######6SHHG2GLVWDQFH#XQLWV/#.2126
#########7LPH#WR#&3$/#PLQ1/#%0%#LQFUHDVLQJ

#########'LVWDQFH#RI#FORVHVW0SRLQW0RI0DSSURDFK
###########7DUJHW#FRXUVH/#GHJUHHV#WUXH2UHODWLYH#+725,

#############7DUJHW#VSHHG
#########%HDULQJ#IURP#RZQ#VKLS/#GHJUHHV#WUXH2UHODWLYH#+725,

########7DUJHW#GLVWDQFH#IURP#RZQ#VKLS
##7DUJHW#QXPEHU/#33#WR#<<

127(#4## 7DUJHW#VWDWXV=
/# #/RVW/#WUDFNHG#WDUJHW#KDV#EHHQ#ORVW
4# #4XHU\/#WDUJHW#LQ#WKH#SURFHVV#RI#DFTXLVLWLRQ
7# #WUDFNLQJ

127(#5## 5HIHUHQFH# WDUJHW=#VHW# WR# ³5´# LI# WDUJHW# LV#D# UHIHUHQFH#XVHG# WR#GHWHUPLQH#RZQ0VKLS#SRVLWLRQ#RU#YHORFLW\/#QXOO
RWKHUZLVH

7;7#±#7H[W#WUDQVPLVVLRQ

)RU# WKH# WUDQVPLVVLRQ# RI# VKRUW# WH[W#PHVVDJHV1# /RQJHU# WH[W#PHVVDJHV#PD\# EH# WUDQVPLWWHG# E\
XVLQJ#PXOWLSOH#VHQWHQFHV1

'007;7/[[/[[/[[/F00F-KK?&5!?/)!

7H[W#PHVVDJH#+VHH#QRWH#6,
7H[W#LGHQWLILHU#+VHH#QRWH#5,

0HVVDJH#QXPEHU#+VHH#QRWH#4,/#34#WR#<<
7RWDO#QXPEHU#RI#PHVVDJHV#+VHH#QRWH#4,/#34#WR#<<

127(# 4## 7H[W# PHVVDJHV# PD\# FRQVLVW# RI# WKH# WUDQVPLVVLRQ# RI# PXOWLSOH# PHVVDJHV# DOO# FRQWDLQLQJ# LGHQWLFDO# ILHOG
IRUPDWV1#7KH# ILUVW# ILHOG#VSHFLILHV# WKH# WRWDO#QXPEHU#RI#PHVVDJHV/#PLQLPXP#YDOXH# #41#7KH#VHFRQG# ILHOG# LGHQWLILHV# WKH
RUGHU#RI# WKLV#PHVVDJH# +PHVVDJH#QXPEHU,/#PLQLPXP#YDOXH# #41#)RU#HIILFLHQF\/# LW# LV# UHFRPPHQGHG# WKDW#QXOO# ILHOGV#EH
XVHG#LQ#WKH#DGGLWLRQDO#VHQWHQFHV/#RWKHUZLVH#GDWD#LV#XQFKDQJHG#IURP#WKH#ILUVW#VHQWHQFH1

127(#5## 7KH#WH[W#LGHQWLILHU#LV#D#QXPEHU/#34#WR#<</#XVHG#WR#LGHQWLI\#GLIIHUHQW#WH[W#PHVVDJHV1

127(#6## $6&,,#FKDUDFWHUV/#DQG#FRGH#GHOLPLWHUV#LI#QHHGHG/#XS#WR#WKH#PD[LPXP#SHUPLWWHG#VHQWHQFH#OHQJWK#+L1H1#XS#WR
94#FKDUDFWHUV#LQFOXGLQJ#DQ\#FRGH#GHOLPLWHUV,1
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([DPSOH=#$#*36#UHFHLYHU#VHQGV#D#WH[W#DODUP#PHVVDJH#+PHVVDJH#,'#58/#'5#02'(#0#$17(11$
)$8/7$,#XSRQ#UHYHUWLQJ#WR#GHDG0UHFNRQLQJ#PRGH#GXH#WR#DQ#DQWHQQD#IDXOW#+QRWH#WKH#XVH#RI#³A#54´
WR#LQGLFDWH#³$´/#VHH#81416,1

'*37;7/34/34/58/'5#02'(0$17(11$#)$8/7A54-6;?&5!?/)!

-9%:#±#'XDO#JURXQG2ZDWHU#VSHHG

:DWHU0UHIHUHQFHG#DQG#JURXQG0UHIHUHQFHG#VSHHG#GDWD

'009%: /#[1[/#[1[/#$/#[1[/#[1[/#$/#[1[/#$/#[1[/#$-KK?&5!?/)!

#####6WDWXV#+VHH#QRWH#5,=#VWHUQ#JURXQG#VSHHG/
#####$# #GDWD#YDOLG/#9# #GDWD#LQYDOLG
######6WHUQ#WUDQVYHUVH#JURXQG#VSHHG#+VHH#QRWH#4,/
######NQRWV
6WDWXV#+VHH#QRWH#5,=#VWHUQ#ZDWHU#VSHHG/
$# #GDWD#YDOLG/#9# #GDWD#LQYDOLG

################6WHUQ#WUDQVYHUVH#ZDWHU#VSHHG#+VHH#QRWH#4,/#NQRWV
####6WDWXV#+VHH#QRWH#5,/#JURXQG#VSHHG/
####$# #GDWD#YDOLG/#9# #GDWD#LQYDOLG
7UDQVYHUVH#JURXQG#VSHHG#+VHH#QRWH#4,/#NQRWV

################################################/RQJLWXGLQDO#JURXQG#VSHHG#+VHH#QRWH#4,/#NQRWV
############################################6WDWXV#+VHH#QRWH#5,=#ZDWHU#VSHHG/#$# #GDWD#YDOLG/#9# #GDWD#LQYDOLG
#####################################7UDQVYHUVH#ZDWHU#VSHHG#+VHH#QRWH#4,/#NQRWV
##############################/RQJLWXGLQDO#ZDWHU#VSHHG#+VHH#QRWH#4,/#NQRWV

127(#4## 7UDQVYHUVH#VSHHG=#%0%# #SRUW/#/RQJLWXGLQDO#VSHHG=#%0%# #DVWHUQ1

127(#5## 7KH#VWDWXV#ILHOG#VKDOO#QRW#EH#D#QXOO#ILHOG1

9'5#±##6HW#DQG#GULIW

7KH#GLUHFWLRQ#WRZDUGV#ZKLFK#D#FXUUHQW#IORZV#+VHW,#DQG#VSHHG#+GULIW,#RI#D#FXUUHQW1

'009'5/#[1[/#7/#[1[/#0/#[1[/#1-KK?&5!?/)!

&XUUHQW#VSHHG/#NQRWV
###'LUHFWLRQ/#GHJUHHV#PDJQHWLF

##########################'LUHFWLRQ/#GHJUHHV#WUXH

9+:#±##:DWHU#VSHHG#DQG#KHDGLQJ

7KH# FRPSDVV#KHDGLQJ# WR#ZKLFK# WKH# YHVVHO#SRLQWV# DQG# WKH# VSHHG# RI# WKH# YHVVHO# UHODWLYH# WR# WKH
ZDWHU1

'009+: /#[1[/#7/#[1[/#0/#[1[/#1/#[1[/#.-KK?&5!?/)!

###6SHHG/#NP2K
###6SHHG/#NQRWV

+HDGLQJ/#GHJUHHV#PDJQHWLF
##+HDGLQJ/#GHJUHHV#WUXH
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9/:#±##'LVWDQFH#WUDYHOOHG#WKURXJK#WKH#ZDWHU

7KH#GLVWDQFH#WUDYHOOHG/#UHODWLYH#WR#WKH#ZDWHU1

'009/: /#[1[/#1/#[1[/#1-KK?&5!?/)!

###'LVWDQFH#VLQFH#UHVHW/#QDXWLFDO#PLOHV
####7RWDO#FXPXODWLYH#GLVWDQFH/#QDXWLFDO#PLOHV

93:#±##6SHHG#PHDVXUHG#SDUDOOHO#WR#ZLQG

7KH#FRPSRQHQW#RI#WKH#YHVVHO*V#YHORFLW\#YHFWRU#SDUDOOHO#WR#WKH#GLUHFWLRQ#RI#WKH#WUXH#ZLQG#GLUHFWLRQ1
6RPHWLPHV#FDOOHG#%VSHHG#PDGH#JRRG#WR#ZLQGZDUG%#RU#%YHORFLW\#PDGH#JRRG#WR#ZLQGZDUG%1

'0093: /#[1[/#1/#[1[/#0-KK?&5!?/)!

#######6SHHG/#P2V/#%0%# #GRZQZLQG
#######6SHHG/#NQRWV/#%0%# #GRZQZLQG

97*#±##&RXUVH#RYHU#JURXQG#DQG#JURXQG#VSHHG

7KH#DFWXDO#FRXUVH#DQG#VSHHG#UHODWLYH#WR#WKH#JURXQG1

'0097*/#[1[/#7/#[1[/#0/#[1[/#1/#[1[/#./D-KK?&5!?/)!

#######0RGH#LQGLFDWRU#+VHH#QRWH,
####6SHHG#RYHU#JURXQG/#NP2K

#####6SHHG#RYHU#JURXQG/#NQRWV
&RXUVH#RYHU#JURXQG/#GHJUHHV#PDJQHWLF

&RXUVH#RYHU#JURXQG/#GHJUHHV#WUXH

127(## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=
$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#LQSXW#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG
7KH#SRVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU#ILHOG#VKDOO#QRW#EH#D#QXOO#ILHOG1

:&9#±##:D\SRLQW#FORVXUH#YHORFLW\

7KH# FRPSRQHQW# RI# WKH# YHORFLW\# YHFWRU# LQ# WKH# GLUHFWLRQ# RI# WKH#ZD\SRLQW/# IURP# SUHVHQW# SRVLWLRQ1
6RPHWLPHV#FDOOHG#%VSHHG#PDGH#JRRG%#RU#%YHORFLW\#PDGH#JRRG%1

'00:&9/#[1[/#1/#F00F/D-KK?&5!?/)!

##0RGH#LQGLFDWRU#+VHH#QRWH,
####:D\SRLQW#LGHQWLILHU

###9HORFLW\#FRPSRQHQW/#NQRWV

127(## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=
$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG
7KH#SRVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU#ILHOG#VKDOO#QRW#EH#D#QXOO#ILHOG1
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:1&#±##'LVWDQFH#ZD\SRLQW#WR#ZD\SRLQW

'LVWDQFH#EHWZHHQ#WZR#VSHFLILHG#ZD\SRLQWV1

'00:1&/#[1[/#1/#[1[/#./#F00F/#F00F-KK?&5!?/)!

  )520#ZD\SRLQW#LGHQWLILHU
######72#ZD\SRLQW#LGHQWLILHU

###'LVWDQFH/#NP
###'LVWDQFH/#QDXWLFDO#PLOHV

:3/#±##:D\SRLQW#ORFDWLRQ

/DWLWXGH#DQG#ORQJLWXGH#RI#VSHFLILHG#ZD\SRLQW1

'00:3//#OOOO1OO/#D/#\\\\\1\\/#D/#F00F-KK?&5!?/)!

:D\SRLQW#LGHQWLILHU
#####:D\SRLQW#ORQJLWXGH/#(2:

###################################:D\SRLQW#ODWLWXGH/#126

;'5#±#7UDQVGXFHU#PHDVXUHPHQWV

0HDVXUHPHQW# GDWD# IURP# WUDQVGXFHUV# WKDW#PHDVXUH# SK\VLFDO# TXDQWLWLHV# VXFK# DV# WHPSHUDWXUH/
IRUFH/#SUHVVXUH/#IUHTXHQF\/#DQJXODU#RU#OLQHDU#GLVSODFHPHQW/#HWF1#'DWD#IURP#D#YDULDEOH#QXPEHU#RI
WUDQVGXFHUV#PHDVXULQJ# WKH# VDPH# RU# GLIIHUHQW# TXDQWLWLHV# FDQ# EH#PL[HG# LQ# WKH# VDPH# VHQWHQFH1
7KLV#VHQWHQFH# LV#GHVLJQHG# IRU#XVH#E\# LQWHJUDWHG# V\VWHPV#DV#ZHOO#DV# WUDQVGXFHUV# WKDW#PD\#EH
FRQQHFWHG# LQ#D# %FKDLQ%#ZKHUH#HDFK# WUDQVGXFHU# UHFHLYHV# WKH#VHQWHQFH#DV#DQ# LQSXW#DQG#DGGV#RQ
LWV#RZQ#GDWD#ILHOGV#EHIRUH#UHWUDQVPLWWLQJ#WKH#VHQWHQFH1

'00;'5/#D/#[1[/#D/#F00F/#1111111111111111#D/#[1[/#D/#F00F-KK?&5!?/)!

##############7UDQVGXFHU#%Q%#+VHH#QRWH#4,
#####'DWD/#YDULDEOH#QXPEHU#RI#WUDQVGXFHUV

#####7UDQVGXFHU#1R1#4#,'
8QLWV#RI#PHDVXUH/#WUDQVGXFHU#1R1#4#+VHH#QRWH#5,

##0HDVXUHPHQW#GDWD/#WUDQVGXFHU#1R1#4
####7UDQVGXFHU#W\SH/#WUDQVGXFHU#1R1#4#+VHH#QRWH#5,

127(#4## 6HWV#RI# WKH# IRXU# ILHOGV# %W\SH0GDWD0XQLWV0,'%#DUH#DOORZHG# IRU#DQ#XQGHILQHG#QXPEHU#RI# WUDQVGXFHUV1#8S# WR# %Q%
WUDQVGXFHUV#PD\#EH# LQFOXGHG#ZLWKLQ# WKH# OLPLWV#RI#DOORZHG#VHQWHQFH# OHQJWK>#QXOO# ILHOGV#DUH#QRW# UHTXLUHG#H[FHSW#ZKHUH
SRUWLRQV#RI#WKH#%W\SH0GDWD0XQLWV0,'%#FRPELQDWLRQ#DUH#QRW#DYDLODEOH1

127(#5## $OORZHG#WUDQVGXFHU#W\SHV#DQG#WKHLU#XQLWV#RI#PHDVXUH#DUH=

7UDQVGXFHU 7\SH#ILHOG 8QLWV &RPPHQWV
7HPSHUDWXUH & &# #GHJUHHV#&HOVLXV
$QJXODU#GLVSODFHPHQW $ '# #GHJUHHV %0%# #DQWLFORFNZLVH
/LQHDU#GLVSODFHPHQW ' 0# #PHWUHV #%0%# #FRPSUHVVLRQ
)UHTXHQF\ ) +# #KHUW]
)RUFH 1 1# #QHZWRQV #%0%# #FRPSUHVVLRQ
3UHVVXUH 3 3# #SDVFDOV/#%# #EDU %0%# #YDFXXP
)ORZ#UDWH 5 O### #OLWUHV2V
7DFKRPHWHU 7 5# #UHYROXWLRQV2PLQ
+XPLGLW\ + 3# #SHU#FHQW
9ROXPH 9 0# #FXELF#PHWUHV
9ROWDJH 8 9# #YROWV
&XUUHQW , $# #DPSHUHV
6ZLWFK#RU#YDOYH 6 1RQH#+QXOO, 4# #21/#&/26('>##3# #2))/#23(1
*HQHULF * 1RQH#+QXOO, #[1[# #YDULDEOH#GDWD
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;7(#±##&URVV0WUDFN#HUURU/#PHDVXUHG

0DJQLWXGH# RI# WKH# SRVLWLRQ# HUURU# SHUSHQGLFXODU# WR# WKH# LQWHQGHG# WUDFN# OLQH# DQG# WKH# GLUHFWLRQ# WR
VWHHU#WR#UHWXUQ#WR#WUDFN1

'00;7(/#$/#$/#[1[/#D/#1/#D-KK?&5!?/)!

#####0RGH#LQGLFDWRU#+VHH#QRWHV#4#DQG#5,
#####################################################8QLWV/#QDXWLFDO#PLOHV

##################################'LUHFWLRQ#WR#VWHHU/#/25
####0DJQLWXGH#RI#FURVV0WUDFN#HUURU

##########################6WDWXV=#$# #GDWD#YDOLG##9# #/25$10&#F\FOH#ORFN#ZDUQLQJ#IODJ
#####6WDWXV#+VHH#QRWH#5,### $# #GDWD#YDOLG
# 9# #/25$10&#EOLQN#RU#615#ZDUQLQJ/
### 9# #JHQHUDO#ZDUQLQJ#IODJ#IRU#RWKHU#QDYLJDWLRQ#V\VWHPV
## ######ZKHQ#D#UHOLDEOH#IL[#LV#QRW#DYDLODEOH

127(#4## 3RVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU=

$# #$XWRQRPRXV#PRGH
'# #'LIIHUHQWLDO#PRGH
(# #(VWLPDWHG#+GHDG#UHFNRQLQJ,#PRGH
0# #0DQXDO#LQSXW#PRGH
6# #6LPXODWRU#PRGH
1# #'DWD#QRW#YDOLG

127(#5## 7KH#SRVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU#ILHOG#VXSSOHPHQWV#WKH#SRVLWLRQLQJ#V\VWHP#6WDWXV#ILHOGV#+ILHOGV#1R1#4
DQG#1R1#5,># WKH#VWDWXV# ILHOGV#VKDOO#EH#VHW# WR#9# # LQYDOLG# IRU#DOO#YDOXHV#RI# LQGLFDWRU#0RGH#H[FHSW# IRU#$# #$XWRQRPRXV
DQG#'# #'LIIHUHQWLDO1#7KH#SRVLWLRQLQJ#V\VWHP#0RGH#LQGLFDWRU#DQG#6WDWXV#ILHOGV#VKDOO#QRW#EH#QXOO#ILHOGV1

;75#±##&URVV0WUDFN#HUURU#GHDG#UHFNRQLQJ

0DJQLWXGH#RI#WKH#GHDG#UHFNRQHG#SRVLWLRQ#HUURU#SHUSHQGLFXODU#WR#WKH# LQWHQGHG#WUDFN# OLQH#DQG#WKH
GLUHFWLRQ#WR#VWHHU#WR#UHWXUQ#WR#WUDFN1

'00;75/#[1[/##D#/#1-KK?&5!?/)!

####8QLWV/#QDXWLFDO#PLOHV
'LUHFWLRQ#WR#VWHHU/#/25

0DJQLWXGH#RI#FURVV0WUDFN#HUURU

='$#±##7LPH#DQG#GDWH
87&/#GD\/#PRQWK/#\HDU#DQG#ORFDO#WLPH#]RQH1

'00='$/#KKPPVV1VV/#[[/#[[/#[[[[/#[[/#[[-KK?&5!?/)!

/RFDO#]RQH#PLQXWHV#+VHH#QRWH#4,/
###33#WR#.8<

######/RFDO#]RQH#KRXUV#+VHH#QRWH#4,/#33#K#WR#�46#K
<HDU#+87&,

############0RQWK/#34#WR#45#+87&,
###'D\/#34#WR#64#+87&,

87&

127(# 4## /RFDO# WLPH# ]RQH# LV# WKH#PDJQLWXGH#RI# KRXUV# SOXV# WKH#PDJQLWXGH# RI#PLQXWHV# DGGHG/#ZLWK# WKH# VLJQ# RI# ORFDO
]RQH#KRXUV/# WR# ORFDO# WLPH# WR#REWDLQ#87&1#/RFDO#]RQH# LV#JHQHUDOO\#QHJDWLYH# IRU#(DVW# ORQJLWXGHV#ZLWK# ORFDO#H[FHSWLRQV
QHDU#WKH#,QWHUQDWLRQDO#'DWH#/LQH1

([DPSOH=## $W#&KDWKDP#,V1#+1HZ#=HDODQG,#DW#4563#+QRRQ,#ORFDO#WLPH#RQ#-XQH#43/#4<<8=
'*3='$/567833/3</39/4<<8/045/78-9&?&5!?/)!
,Q#WKH#&RRN#,VODQGV#DW#4833#ORFDO#WLPH#RQ#-XQH#43/#4<<8=
'*3='$/346333/44/39/4<<8/43/63-7$?&5!?/)!
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='/#±##7LPH#DQG#GLVWDQFH#WR#YDULDEOH#SRLQW

7LPH# DQG# GLVWDQFH# WR# D# SRLQW# WKDW#PLJKW# QRW# EH# IL[HG1# 7KH# SRLQW# LV# JHQHUDOO\# QRW# D# VSHFLILF
JHRJUDSKLF#SRLQW#EXW#PD\#YDU\#FRQWLQXRXVO\/#DQG# LV#PRVW#RIWHQ#GHWHUPLQHG#E\#FDOFXODWLRQ# +WKH
UHFRPPHQGHG# WXUQLQJ#SRLQW# IRU# VDLOERDWV# IRU# RSWLPXP# VDLOLQJ# WR# D# GHVWLQDWLRQ/# WKH#ZKHHO0RYHU
SRLQW#IRU#YHVVHOV#PDNLQJ#WXUQV/#D#SUHGLFWHG#FROOLVLRQ#SRLQW/#HWF1,1

'00='//#KKPPVV1VV/#[1[/#D-KK?&5!?/)!

###### #########7\SH#RI#SRLQW=###########&# #FROOLVLRQ
##### # #######7# #WXUQLQJ#SRLQW
##### #######5# #UHIHUHQFH#+JHQHUDO,
##### #######: # #ZKHHO0RYHU
##### 'LVWDQFH#WR#SRLQW/#QDXWLFDO#PLOHV
###### 7LPH#WR#SRLQW/#33#K#WR#<<#K

=)2##87&#DQG#WLPH#IURP#RULJLQ#ZD\SRLQW

87&#DQG#HODSVHG#WLPH#IURP#RULJLQ#ZD\SRLQW1

'00=)2/#KKPPVV1VV/#KKPPVV1VV/#F00F-KK?&5!?/)!

#########2ULJLQ#ZD\SRLQW#,'
#####(ODSVHG#WLPH/#KK# #33#WR#<<

####87&#RI#REVHUYDWLRQ

=7*#±##87&#DQG#WLPH#WR#GHVWLQDWLRQ#ZD\SRLQW

87&#DQG#SUHGLFWHG#WLPH0WR0JR#WR#GHVWLQDWLRQ#ZD\SRLQW1

'00=7*/#KKPPVV1VV/#KKPPVV1VV/#F00F-KK?&5!?/)!

####'HVWLQDWLRQ#ZD\SRLQW#,'
########7LPH0WR0JR/#KK# #33#WR#<<

87&#RI#REVHUYDWLRQ
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:# $SSOLFDWLRQV

:14# ([DPSOH#VHQWHQFH

7KHVH# H[DPSOHV# DUH# LQWHQGHG# DV# VDPSOHV# RI# FRUUHFWO\# FRQVWUXFWHG# VHQWHQFHV1# 7KH\# DUH
UHSUHVHQWDWLYH#VDPSOHV#RQO\#DQG#VKRZ#SDUW#RI#WKH#ZLGH#UDQJH#RI#DFFHSWDEOH#YDULDWLRQV#SRVVLEOH
ZLWK#VHQWHQFHV1#7KH\#VKDOO#QRW#QHFHVVDULO\#EH#XVHG#DV#WHPSODWHV#IRU#VHQWHQFHV1

:1414# ([DPSOH#4#±#/25$10&#ODWLWXGH2ORQJLWXGH

7KLV# H[DPSOH# JLYHV# SUHVHQW# SRVLWLRQ# LQ# ODWLWXGH2ORQJLWXGH/# DV# GHWHUPLQHG# E\# /25$10&1# 7KH
WKUHH# FKDUDFWHU#PQHPRQLF# LQ# WKH# DGGUHVV/#*///# LQGLFDWHV# WKDW# WKH# GDWD# LV# SUHVHQW# SRVLWLRQ# LQ
ODWLWXGH2ORQJLWXGH1#7KH#WLPH#+87&,#RI#WKH#SRVLWLRQ#IL[#LV#3<#K/#46#PLQ#DQG#75#V1#'HFLPDO#VHFRQGV
DUH#QRW#DYDLODEOH#DQG# WKH#GHFLPDO#SRLQW# LV#RSWLRQDOO\#RPLWWHG1#7KHUH#DUH#QR#ZDUQLQJ# IODJV#VHW# LQ
WKH#QDYLJDWLRQ#UHFHLYHU#DV#LQGLFDWHG#E\#VWDWXV#$1

'/&*///#7:5;164/#1/#45587158/#: /#3<4675/#$/$-7&?&5!?/)!

##################6HQWHQFH#WHUPLQDWRU
##########&KHFNVXP#7&#+(;

##########0RGH#LQGLFDWRU=#$# #DXWRQRPRXV#PRGH

##########5HFHLYHU#VWDWXV=#QR#ZDUQLQJV
#####7LPH#RI#SRVLWLRQ#IL[

#######8QLWV#GHVLJQDWRU#+ZHVW,
/RQJLWXGH=#455�/#87/58′

#####8QLWV#GHVLJQDWRU#+QRUWK,
/DWLWXGH#7:�/#5;/64′

#####$GGUHVV=#/&# #/25$10&/#*//# #SUHVHQW#SRVLWLRQ
6WDUW#RI#VHQWHQFH
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:1415# ([DPSOH#5##/25$10&#DUULYDO#DODUP

7KLV#H[DPSOH#LOOXVWUDWHV#DUULYDO#DODUP#GDWD1#7KH#PQHPRQLF#FRGH#IRU#DUULYDO#DODUP#LV#$$01#,Q#WKLV
FDVH# WKH#DGGUHVV# ILHOG# LV# %/&$$0%# IRU#/25$10&#DUULYDO#DODUP1#7KH# ILUVW#GDWD# ILHOG# VKRZV# %9%
LQGLFDWLQJ# WKH# UDGLXV#RI# WKH#DUULYDO#FLUFOH#+$6#127#EHHQ#HQWHUHG/# WKH#VHFRQG#GDWD# ILHOG# LV# %$%
VKRZLQJ# WKDW# WKH# SHUSHQGLFXODU# WR# WKH# FRXUVH# OLQH/# DW# WKH# GHVWLQDWLRQ/# +$6# EHHQ# FURVVHG1
7KH#WKLUG#DQG# IRXUWK# ILHOGV#VKRZ# WKH# UDGLXV#DQG#XQLWV#RI# WKH#GHVWLQDWLRQ#ZD\SRLQW#DUULYDO#FLUFOH
%148/#1%#IRU#3/48#QDXWLFDO#PLOHV1#'DWD#ILHOG#8#LV#WKH#ZD\SRLQW#LGHQWLILHU#ILHOG#RI#YDOLG#FKDUDFWHUV1

'/&$$0/9/#$/#148/#1/#&+$7019-89?&5!?/)!

#####6HQWHQFH#WHUPLQDWRU
###&KHFNVXP#89#+(;

,GHQWLILHU#IRU#ZD\SRLQW#%&+$7019%
#####8QLWV#RI#DUULYDO#FLUFOH/#QDXWLFDO#PLOHV

####5DGLXV#RI#DUULYDO#FLUFOH/#3/48
6WDWXV=#SHUSHQGLFXODU#KDV#EHHQ#FURVVHG

6WDWXV=#DUULYDO#FLUFOH#KDV#QRW#EHHQ#HQWHUHG
$GGUHVV=#/&# #/25$10&/#$$0# #$UULYDO#DODUP

6WDUW#RI#VHQWHQFH

:1416# ([DPSOH#6#±#3URSULHWDU\#VHQWHQFH

$#SURSULHWDU\#VHQWHQFH#KDV#WKH#IROORZLQJ#JHQHUDO#IRUPDW=

:<#FKDUDFWHU#VHQWHQFH#RU#OHVV

'3DDD000000000000000000000000000000000000000000000000 -KK#?&5!?/)!

############(QG#RI#VHQWHQFH
####'DWD/#:5#FKDUDFWHU#PD[1 &KHFNVXP

7KUHH#FKDUDFWHUV#IURP#PDQXIDFWXUHU*V#PQHPRQLF#FRGH
3URSULHWDU\#VHQWHQFH#LGHQWLILHU

6WDUW#RI#VHQWHQFH

$#VSHFLILF#H[DPSOH#ZLOO#KDYH# OLWWOH#PHDQLQJ# WR#VRPHRQH#RWKHU# WKDQ# WKH#SDUWLFXODU#PDQXIDFWXUHU
WKDW#GHVLJQHG#WKH#VHQWHQFH=

'365'$336>7:3:6;@>4557856@"""5677:/#6;3</#$337#-7:?&5!?/)!

##########(QG#RI#VHQWHQFH
#####################&KHFNVXP#7:#+(;

$Q\#VHULHV#RI#YDOXH#+QRQ0UHVHUYHG,
&KDUDFWHUV#RI#PDQXIDFWXUHU*V#FKRLFH

0DQXIDFWXUHU*V#XQLTXH#DVVLJQHG#FRGH
3URSULHWDU\#VHQWHQFH#LGHQWLILHU

6WDUW#RI#VHQWHQFH

:1417# ([DPSOH#7#±#50$#H[DPSOHV

7KH# IROORZLQJ# JURXS# RI# VHQWHQFHV# VKRZ# D# W\SLFDO# SURJUHVVLRQ# RI# RXWSXW# GDWD# DV# D# /25$10&
UHFHLYHU#DFTXLUHV#VWDWLRQV=

D, '/&50$/#9/////474951;//////1#-9)?&5!?/)!
'DWD#LQYDOLG/#RQO\#RQH#7'#DFTXLUHG1#)LHOGV#ZKHUH#GDWD#LV#QRW#\HW#DYDLODEOH#DUH#QXOO#ILHOGV1
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E, '/&50$/#9/////474:516/#593591://///1#-7&?&5!?/)!
7ZR#7'V#DFTXLUHG#EXW#QRW#VHWWOHG/#GDWD#LQYDOLG1

F, '/&50$/#$/////474;516/#593591://///$#-8%?&5!?/)!
'DWD#YDOLG/#WZR#7'V#F\FOHG#EXW#ODWLWXGH2ORQJLWXGH#QRW#\HW#FDOFXODWHG1

G, '/&50$/#$/7559159/1/3:4581;</: /474;516/593591:/;18/5:81/4713/: /$-38?&5!?/)!
1RUPDO#RSHUDWLRQ1

H, '/&50$/9/7559159/1/3:4581;</: /474;516/593591:/;18/5:81/4713/#: /1-4'?&5!?/)!
'DWD#LQYDOLG/#SRWHQWLDO#/25$10&#SUREOHP

I,# '/&50$/$/75591598/1/3:4581;<3/: /474:5166/593591:4/;186/5:81/4713/: /'-6%?&5!
J,# ?/)!

/25$10&#RSHUDWLQJ#LQ#KLJK#UHVROXWLRQ#PRGH1

:1418# ([DPSOH#8#±#)6,#H[DPSOHV

7KH#IROORZLQJ#VHQWHQFHV#VKRZ#W\SLFDO#DSSOLFDWLRQV#IRU#UHPRWH#FRQWURO#RI#UDGLRWHOHSKRQHV=

D, '&7)6,/#353563/#359473/#P/#3-47?&5!?/)
6HW#WUDQVPLWWHU#5#356#N+]/#UHFHLYHU#5#947#N+]/#PRGH#-6(/#WHOHSKRQH/#VWDQGE\1

E, '&7)6,/#353563/#359473/#P/#8-44?&5!?/)!
0)2+)# UDGLRWHOHSKRQH# VHW# WUDQVPLW# 5#356# N+]/# UHFHLYH# 5# 947# N+]/#PRGH# -6(/# WHOHSKRQH/
PHGLXP#SRZHU1

F, '&7)6,//#354;53/#R/#-5'?&5!?/)!
6HW#UHFHLYHU#5#4;5#N+]/#PRGH#+6(/#WHOHSKRQH1

G, '&')6,/#<33349/#/#G/#<-3;?&5!?/)!
6HW#9+)#WUDQVPLW#DQG#UHFHLYH#FKDQQHO#49/#)6(2*6(/#VLPSOH[/#WHOHSKRQH/#KLJK#SRZHU1

H, '&7)6,/#633;54/#/#P/#<-4:?&5!?/)!
6HW# 0)2+)# UDGLRWHOHSKRQH# WR# WHOHSKRQH# FKDQQHO# ;54/# H1J1# WUDQVPLW# ;# 588# N+]/# UHFHLYH
;#::<#N+]/#PRGH#-6(/#WHOHSKRQH/#KLJK#SRZHU1

I, '&7)6,/#737334/#/#Z/#8-3;?&5!?/)!
6HW#0)2+)# UDGLRWHOHSKRQH# WR# WHOHW\SH#FKDQQHO#4# LQ#7#0+]#EDQG#H1J1# WUDQVPLW#7#4:5/8#N+]/
UHFHLYH#7#543/8#N+]/#PRGH#)4%2-5%/#WHOHSULQWHU/#PHGLXP#SRZHU1

J, '&7)6,/#7494<6/#/#V/#3-33?&5!?/)!
0)2+)# UDGLRWHOHSKRQH# VHW# WR# WHOHW\SH# FKDQQHO# 4<6# LQ# 49# 0+]# EDQG# H1J1# WUDQVPLWWHU
49#:;7/8#N+]/#UHFHLYHU#49#<35/8#N+]/#PRGH#)4%2-5(#$54/#WHOH[2WHOHSULQWHU/#VWDQGE\1

K, '&7)6,/#374953/#376353/#/#<-3$?&5!?/)!
6HW#0)2+)# UDGLRWHOHSKRQH# WUDQVPLW# 7# 495# N+]/# UHFHLYH# 7# 635# N+]/#PRGH# )4&2)5&2)6&/
IDFVLPLOH#PDFKLQH/#KLJK#SRZHU1

L, '&;)6,/#/#354;:8/#W/#-6$?&5!?/)!
6FDQQLQJ#UHFHLYHU#VHW#WR#5#4;:/8#N+]/#PRGH#)4%2-5%/#UHFHLYH#RQO\/#WHOHSULQWHU2'6&1

:1419# ([DPSOH#9#±#06.#2#066#H[DPSOHV
7KHVH#WZR#H[DPSOHV#KDYH#EHHQ#DGGHG=
*36#UHFHLYHU#+*3,#TXHU\#VHQWHQFHV#WR#D#GDWD#UHFHLYHU#+&5,=
D, UHTXHVW#IRU#FRQILJXUDWLRQ#LQIRUPDWLRQ=

'*3&54/06.-5(?&5!?/)!
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UHSO\#FRXOG#EH=
'&506./5<613/0/433/$/43/4-9)?&5!?/)!

E, UHTXHVW#IRU#VLJQDO#VWUHQJWK/#621#UDWLR=
'*3&54/066-69?&5!?/)!

UHSO\#FRXOG#EH
'&5066/83/4:/5<613/433/4-88?&5!?/)!

:15# ([DPSOHV#RI#UHFHLYHU#GLDJUDPV

7KH# LOOXVWUDWLYH# GLDJUDPV# LQ# ILJXUHV# 6# DQG# 7# VKRZ# WKH# H[DPSOH# VWUXFWXUH# RI# WZR# RSWR0LVRODWRU
EDVHG# OLVWHQHU#FLUFXLWV# WKDW#RIIHU#RYHUYROWDJH/# UHYHUVH#YROWDJH#DQG#SRZHU#GLVVLSDWLRQ#SURWHFWLRQ
IRU#WKH#RSWR0LVRODWRU#DQG#VHUYH#WR#OLPLW#WKH#FXUUHQW#GUDZQ#IURP#WKH#OLQH1

$#

%#

10FKDQQHO#
-0)(7#

2372#,62/$725#

)LJXUH#6#±#([DPSOH#4/#-0)(7/#1#FKDQQHO/#RSWR0LVRODWRU#EDVHG#OLVWHQHU#FLUFXLW

2372#,62/$725#
131#

$#

%#

)LJXUH#7#±#([DPSOH#5/#131#RSWR0LVRODWRU#EDVHG#OLVWHQHU#FLUFXLW
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$QQH[#$
+LQIRUPDWLYH,

0LQLPXP#UHTXLUHG#VHQWHQFHV#IRU#HTXLSPHQW#ZLWK#GLJLWDO#LQWHUIDFHV
FRQIRUPLQJ#WR#,02#UHVROXWLRQV#DQG#,78#UHFRPPHQGDWLRQV

DQG#WKHLU#DVVRFLDWLRQ#ZLWK#WKH#UHOHYDQW#,(&#DQG#,62#VWDQGDUGV

127(## ,I#WKLV#$QQH[#DQG#DQ#HTXLSPHQW#VWDQGDUG#GLIIHUV/#WKH#HTXLSPHQW#VWDQGDUG#VKDOO#WDNH#SUHFHGHQFH1

7DEOH#$14#±#,02#5HVROXWLRQV#±#1DYLJDWLRQ#±#UHFRPPHQGHG#VHQWHQFHV

(TXLSPHQW 7DONHU /LVWHQHU

0DJQHWLF#FRPSDVV +'* ±

(OHFWURPDJQHWLF#FRPSDVV +'*/#+'7 ±

*\UR#FRPSDVV +'7 9%: /*///*16/'70

(3$ 56'/26' +'*/+'7/9%: /*///
*16/'70

$7$ 56'/770/26' +'7/*///*16/'70/
9%:

$53$ 56'/770/26' +'7/*///*16/'70/
9%:

6'0(
ZDWHU#WUDFNLQJ#ORJ

9%: /#9/: ±

ERWWRP#WUDFNLQJ#ORJ 9%: ±

512171, 527 ±

/RUDQ±&#2#&KD\ND#UHFHLYHU *///#'70 ±

'HFFD#UHFHLYHU *///#'70 ±

*36#UHFHLYHU *16/#'70/#='$ ±

*/21$66#UHFHLYHU *16/#'70/#='$ ±

'*36#UHFHLYHU *16/#'70/#='$

'*/21$66#UHFHLYHU *16/#'70/#='$
06./#066/#06.

066/#06.

+HDGLQJ#FRQWURO#V\VWHP +7' +'7/#9%: /#+7&

(&',6 57(/#:3/ **$/#*///#*16/#'70
='$/#+'7/#9%: /#97*

,16#+,QWHJUDWHG#1DYLJDWLRQ#V\VWHP, *///#'70/#97*/#='$ *///#*16/#'70/#='$/
+'7/#9%: /#97*/#57(/

:3/

5XGGHU#DQJOH#LQGLFDWRU 56$ ±

7UDQVGXFHU ;'5 ±

:LQG#VHQVRU 0:9 ±

:DWHU#WHPSHUDWXUH 07: ±

(QJLQH#UHYROXWLRQ 530 ±
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7DEOH#$15#±#,02#5HVROXWLRQV#DQG#,(&2,62#1DYLJDWLRQ#VWDQGDUGV

(TXLSPHQW ,02#5HVROXWLRQ ,(&2,62#6WDQGDUGV

0DJQHWLF#FRPSDVV $16;5 ,62#77</#,62#559<

(OHFWURPDJQHWLF#FRPSDVV 06&1;9+:3,#DQQH[#5 ,62#44939-

*\UR#FRPSDVV $1757

$1;540#+6&

,62#;:5;

,622,(&#4965;-

5DGDU 06&197+9:,#DQQH[#7

$1;53#±#+6&

,(&#93<6904

,(&#93<6905

(3$ 06&197+9:,#DQQH[#7 ,(&#93;:506-

$7$ 06&197+9:,#DQQH[#7 ,(&#93;:505

$53$ $1;56 ,(&#93;:504

(FKR#VRXQGHU $1557 ,62#<;:8

6'0( $1;57 ,(&#94356

512171, $1859

/RUDQ0&#2#&KD\ND#UHFHLYHU $1;4; ,(&#943:8

*36#UHFHLYHU $1;4< ,(&#9443;04-

*/21$66#UHFHLYHU 06&#86+99, ,(&#9443;05

'*36#UHFHLYHU 06&197+9:,#DQQH[#5 ,(&#9443;07-

'*/21$66#UHFHLYHU 06&197+9:,#DQQH[#5 ,(&#9443;07-

+HDGLQJ#FRQWURO#V\VWHP

7UDFN#FRQWURO#V\VWHP

06&197+9:,#DQQH[#6

$1;55#±#+6&

06&1:3+9<,#DQQH[#5

,(&2,62#449:7-

,(&2,62#4965<-

,(&2,62#95398-

(&',6 $1;4:/#06&1;9+:3,
DQQH[#7

,(&#944:7

,16 06&1;9+:3,#DQQH[#6 ,(&#94<57-

5XGGHU#DQJOH#LQGLFDWRU 1RQH 1RQH

7UDQVGXFHU 1RQH 1RQH

9R\DJH#GDWD#UHFRUGHU $1;94 ,(&#94<<9-

:LQG#VHQVRU 1RQH 1RQH

:DWHU#WHPSHUDWXUH 1RQH 1RQH

(QJLQH#UHYROXWLRQ 1RQH 1RQH

-#8QGHU#GHYHORSPHQW#RU#UHYLVLRQ1



�
��
�
�
��
�
�
	�

�
��
��


��
�
�
�
	�
�
�94495042)',6#�#,(&+(, ±#94#±

7DEOH#$16#±#,02#5HVROXWLRQV#±#5DGLRFRPPXQLFDWLRQ#±#UHFRPPHQGHG#VHQWHQFHV

(TXLSPHQW 7DONHU /LVWHQHU

739#0+]#VDWHOOLWH#(3,5%#4, ± *///#*16

'6&#HTXLSPHQW#5, '6&/#)6,/#6),#6, '6&/#)6,/#*///#*16/#='$

,QPDUVDW0&#6(6 ± *///#*16/#='$

,QPDUVDW0(#VDWHOOLWH#(3,5%#7, ± *///#26'#8,#RU#97*#8,/#*16/#='$#8,

9+)#UDGLR#LQVWDOODWLRQ )6,#9, '6&#:,/#)6,#9,/#*//#;,/#*16#;,/#='$#;,

'6&#ZDWFKNHHSLQJ#UHFHLYHU )6,#<, 6),#9,

0)2+)#UDGLR#LQVWDOODWLRQ )6,#9,/#43,/#6),#6, '6&#:,/#)6,#9,/#*//#;,/#*16#6),#43,/
='$#;,

,QPDUVDW0%#6(6#44, ± *///#*16/#='$

1%'3#UDGLRWHOH[ )6,#43,/#44, )6,#45,/#6),#43,

,QPDUVDW0$#6(6#44, ± *///#*16/#='$
4, 2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#IRU#RSWLRQDO#³ORQJ#PHVVDJH´#WUDQVPLVVLRQ1
5, 2QO\#UHTXLUHG#IRU#VWDQG0DORQH#'6&#HTXLSPHQW#GHVLJQHG#WR#FRQWURO#DVVRFLDWHG#9+)#RU#0)2+)#UDGLR#LQVWDOODWLRQV

RU#'6&#ZDWFKNHHSLQJ#UHFHLYHU1
6, 2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#WR#FRQWURO#'6&#ZDWFKNHHSLQJ#UHFHLYHU1
7, 2QO\#UHTXLUHG#ZKHQ#IDFLOLWLHV#DUH#QRW#LQFOXGHG#IRU#DXWRPDWLF#SRVLWLRQ#XSGDWLQJ#DIWHU#DFWLYDWLRQ1
8, 6HQWHQFH#RSWLRQDO1
9, 2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#IRU#FRQWURO#E\#DQ#H[WHUQDO#FRQWUROOHU1
:, 2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#IRU#RSHUDWLRQ#ZLWK#H[WHUQDO#'6&#HTXLSPHQW1
;, 1RW#UHTXLUHG#ZKHQ#GHVLJQHG#IRU#RSHUDWLRQ#ZLWK#H[WHUQDO#'6&#HTXLSPHQW1
<, 2QO\#UHTXLUHG#IRU#PXOWLSOH0IUHTXHQF\#DQG#VFDQQLQJ#UHFHLYHUV#ZLWKRXW#UHDG0RXW1
43,2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#ZLWK#DQ#LQWHJUDWHG#VFDQQLQJ#UHFHLYHU#WR#EH#FRQWUROOHG#E\#DQ#H[WHUQDO#FRQWUROOHU1
44, 6HQWHQFHV#UHFRPPHQGHG#IRU#QHZ#GHVLJQV1
45,2QO\#UHTXLUHG#ZKHQ#GHVLJQHG#IRU#FRQWURO#E\#DQ#DVVRFLDWHG#0)2+)#UDGLR#LQVWDOODWLRQ1
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7DEOH#$17#±#,02#UHVROXWLRQV/#DQG#,78#UHFRPPHQGDWLRQV#DQG#,(&#VWDQGDUGV#IRU
UDGLRFRPPXQLFDWLRQ#+LQFOXGLQJ#,10$56$7#DQG#&263$606$56$7,

4<;;#62/$6 ,02#UHVROXWLRQ ,7805
UHFRPPHQGDWLRQ

,10$56$7#DQG

&263$60

6$56$7

,(&

VWDQGDUG-

4 3ULPDU\#V\VWHPV

414 9+)#UDGLR#LQVWDOODWLRQ $1;36 943<:0:

'6& $16;8 7<6/#874/#9;< 943<:06

57 $1857 943<:0:

415 0)#UDGLR#LQVWDOODWLRQ $1;37 943<:0<

'6& $1667 7<6/#874 943<:06

57 $1;39 943<:0<

416 0)2+)#UDGLR#LQVWDOODWLRQ $1;39 943<:0<

'6& $1;37 7<6/#874 943<:06

57 $1667 943<:0<

1%'3 $1;39 7<4/#7<5/#958 943<:044

417 ,00$56$7#VKLS#HDUWK $18:3

VWDWLRQ $1;3: 6'0 943<:07

$1;3; 943<:043

5 6HFRQGDU\#PHDQV#RI#DOHUWLQJ

6 )DFLOLWLHV#IRU#UHFHSWLRQ#RI
PDULWLPH#VDIHW\#LQIRUPDWLRQ

614 1$97(;#UHFHLYHU#+84;#N+], $1858 873/#958 943<:09

615 (*&#UHFHLYHU $1997 6'0 943<:07

616 +)#1%'3#UHFHLYHU $1:33 7<4/#7<5/#958/
9;;

943<:044

7 6DWHOOLWH#(131,151%1

714 &263$606$56$7
+739#0+],

$1995 966 &26#7334 943<:05

715 ,10$56$7 $1;45 965 6'0 943<:08

8 9+)#(131,151%1 $1;38 9<6

9 6KLS¶V#UDGDU#WUDQVSRQGHU
+6$57,

$1;35 95; 943<:04

: 57#ZDWFK#UHFHLYHU
+5#4;5#N+],

$16;6

; 57#DODUP#VLJQDO#+5#4;5#N+], $1754 54<

< 9+)#SRUWDEOH#+VXUYLYDO#FUDIW, $1;3< 943<:045

43 *HQHUDO#UHTXLUHPHQWV $19<7 93<78

44 5HVHUYH#VRXUFH#RI#HQHUJ\ 62/$6#,9046 943<:047

-#7KH#,(&#943<:#VHULHV#LV#FXUUHQWO\#EHLQJ#GHYHORSHG1#7KH#ELEOLRJUDSK\#LQFOXGHV#DOO#WKRVH#SDUWV#SXEOLVKHG1
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$QQH[#%
+LQIRUPDWLYH,

*ORVVDU\

127(## 7KH# GHILQLWLRQV# ZKLFK# IROORZ# DUH# LQFOXGHG# IRU# DGGLWLRQDO# XQGHUVWDQGLQJ# RI# WKLV# VWDQGDUG/# EXW# PD\# QRW
FRPPDQG#XQLYHUVDO#DFFHSWDQFH1

DFFXUDF\=# ,Q# QDYLJDWLRQ/# PHDVXUH# RI# WKH# HUURU# EHWZHHQ# WKH# SRLQW# GHVLUHG# DQG# WKH
SRLQW#DFKLHYHG/# RU# EHWZHHQ# WKH# SRVLWLRQ# LQGLFDWHG# E\# PHDVXUHPHQW# DQG# WKH# WUXH# SRVLWLRQ
+FRPSDUH#ZLWK#SUHFLVLRQ,1

DGGUHVV# ILHOG=# )RU# VHQWHQFHV# LQ# WKLV# VWDQGDUG/# IL[HG# OHQJWK# ILHOG# IROORZLQJ# WKH# EHJLQQLQJ
VHQWHQFH#GHOLPLWHU# %'%# ++(;#57,># IRU#DSSURYHG#VHQWHQFHV/#FRPSRVHG#RI#D# WZR0FKDUDFWHU# WDONHU
LGHQWLILHU#DQG#D#WKUHH0FKDUDFWHU#VHQWHQFH#IRUPDWWHU>#IRU#SURSULHWDU\#VHQWHQFHV/#FRPSRVHG#RI#WKH
FKDUDFWHU#%3%#++(;#83,#IROORZHG#E\#D#WKUHH0FKDUDFWHU#PDQXIDFWXUHU#LGHQWLILFDWLRQ#FRGH1

DGGLWLRQDO# VHFRQGDU\# IDFWRU=# LQ# /25$10&/# D# FRUUHFWLRQ# LQ# DGGLWLRQ# WR# WKH# VHFRQGDU\# SKDVH
IDFWRU# FRUUHFWLRQ# IRU# WKH# DGGLWLRQDO# WLPH# +RU# SKDVH# GHOD\,# IRU# WUDQVPLVVLRQ# RI# D# ORZ0IUHTXHQF\
VLJQDO#RYHU#D#FRPSRVLWH# ODQG0VHD#SDWK#ZKHQ# WKH#VLJQDO# WUDQVLW# WLPH# LV#EDVHG#RQ# WKH# IUHH0VSDFH
YHORFLW\1

DSSDUHQW#ZLQG=#+VHH#UHODWLYH#ZLQG,1

DSSURYHG#VHQWHQFH=#6HQWHQFH#ZKLFK#LV#OLVWHG#LQ#WKLV#VWDQGDUG#DQG#DQQH[HV1

DUULYDO#DODUP=#$ODUP#VLJQDO# LVVXHG#E\#D#YR\DJH# WUDFNLQJ#XQLW#ZKLFK# LQGLFDWHV#DUULYDO#DW/#RU#DW#D
SUH0GHWHUPLQHG#GLVWDQFH#IURP/#D#ZD\SRLQW#+VHH#DUULYDO#FLUFOH,1

DUULYDO# FLUFOH=# $UWLILFLDO# ERXQGDU\# SODFHG# DURXQG# WKH# GHVWLQDWLRQ# ZD\SRLQW# RI# WKH# SUHVHQW
QDYLJDWLRQ#OHJ/#WKH#HQWHULQJ#RI#ZKLFK#ZLOO#VLJQDO#DQ#DUULYDO#DODUP1

DUULYDO#SHUSHQGLFXODU=#&URVVLQJ#RI#WKH#OLQH#ZKLFK#LV#SHUSHQGLFXODU#WR#WKH#FRXUVH#OLQH#DQG#ZKLFK
SDVVHV#WKURXJK#WKH#GHVWLQDWLRQ#ZD\SRLQW1

D]LPXWK=# +RUL]RQWDO# GLUHFWLRQ# RI# D# FHOHVWLDO# SRLQW# IURP# D# WHUUHVWULDO# SRLQW/# H[SUHVVHG# DV# WKH
DQJXODU# GLVWDQFH# IURP# D# UHIHUHQFH# GLUHFWLRQ/# XVXDOO\# PHDVXUHG# IURP# 333�# DW# WKH# UHIHUHQFH
GLUHFWLRQ#FORFNZLVH#WKURXJK#68<�1

$6&,,=# $PHULFDQ# VWDQGDUG# FRGH# IRU# LQIRUPDWLRQ# LQWHUFKDQJH1# $# VHYHQ0ELW# ZLGH# VHULDO# FRGH
GHVFULELQJ# QXPEHUV/# XSSHU# DQG# ORZHU# FDVH# DOSKDEHWLFDO# FKDUDFWHUV/# VSHFLDO# DQG# QRQ0SULQWLQJ
FKDUDFWHUV1#6HH#$PHULFDQ#1DWLRQDO#6WDQGDUGV# ,QVWLWXWH# +$16,,#$16,#;# 6148/#$16,#;# 6149#DQG
$16,#;#6171

DWRPLF#WLPH=#7LPH#REWDLQHG#E\#FRXQWLQJ# WKH#F\FOHV#RI#D#VLJQDO# LQ#UHVRQDQFH#ZLWK#FHUWDLQ#NLQGV
RI#DWRPV1

DXWRSLORW=#5HIHU#WR#KHDGLQJ#FRQWURO#V\VWHP1

EHDULQJ=#+RUL]RQWDO# GLUHFWLRQ# RI# RQH# WHUUHVWULDO# SRLQW# IURP# DQRWKHU/# H[SUHVVHG# DV# WKH# DQJXODU
GLVWDQFH# IURP# D# UHIHUHQFH# GLUHFWLRQ/# XVXDOO\#PHDVXUHG# IURP# 333�# DW# WKH# UHIHUHQFH# GLUHFWLRQ
FORFNZLVH#WKURXJK#68<�1
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EHDXIRUW#ZLQG#VFDOH=#1XPHULFDO#VFDOH#IRU# LQGLFDWLQJ#ZLQG#VSHHG1#%HDXIRUW#QXPEHUV#+RU#IRUFHV,
UDQJH#IURP#IRUFH#3#+FDOP,#WR#IRUFH#45#+KXUULFDQH,1

EOLQN=#,Q#/25$10&/#VLJQDO#XVHG#WR#LQGLFDWH#WKDW#D#VWDWLRQ#LV#PDOIXQFWLRQLQJ1#,QWHQGHG#WR#SUHYHQW
XVH#RI#WKDW#VLJQDO#IRU#QDYLJDWLRQ1

FKHFNVXP=#)RU# WKLV#VWDQGDUG/#D#PDQGDWRU\#YDOLGLW\#FKHFN#SHUIRUPHG#RQ# WKH#GDWD#FRQWDLQHG# LQ
WKH# VHQWHQFHV/# FDOFXODWHG# E\# WKH# WDONHU/# DSSHQGHG# WR# WKH# PHVVDJH/# WKHQ# UH0FDOFXODWHG# E\
WKH#OLVWHQHU#IRU#FRPSDULVRQ#WR#GHWHUPLQH#LI#WKH#PHVVDJH#ZDV#UHFHLYHG#FRUUHFWO\1

FRPPXQLFDWLRQ#SURWRFRO=#0HWKRG# HVWDEOLVKHG# IRU#PHVVDJH# WUDQVIHU# EHWZHHQ# D# WDONHU# DQG# D
OLVWHQHU#ZKLFK#LQFOXGHV#WKH#PHVVDJH#IRUPDW#DQG#WKH#VHTXHQFH#LQ#ZKLFK#WKH#PHVVDJHV#DUH#WR#EH
WUDQVIHUUHG1#$OVR# LQFOXGHV# WKH#VLJQDOOLQJ#UHTXLUHPHQWV#VXFK#DV#EDXG# UDWH/#VWRS#ELWV/#SDULW\/#DQG
ELWV#SHU#FKDUDFWHU1

FRXUVH=#+RUL]RQWDO#GLUHFWLRQ# LQ#ZKLFK#D#YHVVHO# LV#VWHHUHG#RU# LQWHQGHG# WR#EH#VWHHUHG/#H[SUHVVHG
DV#DQJXODU#GLVWDQFH#IURP#QRUWK/#XVXDOO\#IURP#333�#DW#QRUWK/#FORFNZLVH#WKURXJK#68<�1#6WULFWO\/#WKH
WHUP#DSSOLHV#WR#GLUHFWLRQ#WKURXJK#WKH#ZDWHU/#QRW#WKH#GLUHFWLRQ#LQWHQGHG#WR#EH#PDGH#JRRG#RYHU#WKH
JURXQG#+VHH#WUDFN,1#'LIIHUV#IURP#KHDGLQJ1

FRXUVH# RYHU# JURXQG# +&2*,=# 7HUP# XVHG# WR# UHIHU# WR# WKH# GLUHFWLRQ# RI# WKH# SDWK# RYHU# JURXQG
DFWXDOO\#IROORZHG#E\#D#YHVVHO#+D#PLVQRPHU/#LQ#WKDW#FRXUVHV#DUH#GLUHFWLRQV#VWHHUHG#RU#LQWHQGHG#WR
EH#VWHHUHG#WKURXJK#WKH#ZDWHU#ZLWK#UHVSHFW#WR#D#UHIHUHQFH#PHULGLDQ,1

FURVV#WUDFN#HUURU# +;7(,=#'LVWDQFH# IURP# WKH#YHVVHO*V#SUHVHQW#SRVLWLRQ# WR# WKH#FORVHVW#SRLQW#RQ#D
OLQH#EHWZHHQ#WKH#RULJLQ#DQG#GHVWLQDWLRQ#ZD\SRLQWV#RI#WKH#QDYLJDWLRQ#OHJ#EHLQJ#WUDYHOOHG1

F\FOH#ORFN=#,Q#/25$10&/#FRPSDULVRQ/#LQ#WLPH#GLIIHUHQFH/#EHWZHHQ#FRUUHVSRQGLQJ#FDUULHU#F\FOHV
FRQWDLQHG#LQ#WKH#ULVH#WLPHV#RI#D#PDVWHU#DQG#VODYH#VWDWLRQ#SXOVH#LV#FDOOHG#F\FOH#PDWFK1#7KLV#YDOXH
ZKHQ# UHILQHG# WR# D# GHWHUPLQDWLRQ# RI# WKH# SKDVH# GLIIHUHQFH# EHWZHHQ# WKHVH# WZR# F\FOHV# UHVXOWV# LQ
F\FOH#ORFN#+VHH#DOVR#HQYHORSH0WR0F\FOH#GLVWRUWLRQ,1

GDWD#ILHOG=#,Q#D#VHQWHQFH/#ILHOG#ZKLFK#FRQWDLQV#D#GDWD#YDOXH1

GHDG#UHFNRQLQJ=#3URFHVV#RI#GHWHUPLQLQJ# WKH#SRVLWLRQ#RI#D#YHVVHO#DW#DQ\# LQVWDQW#E\#DSSO\LQJ# WR
WKH# ODVW#ZHOO0GHWHUPLQHG#SRVLWLRQ# +SRLQW#RI#GHSDUWXUH#RU#VXEVHTXHQW# IL[,# WKH# UXQ# WKDW#KDV#VLQFH
EHHQ#PDGH/#XVXDOO\#EDVHG#RQ#WKH#UHFHQW#KLVWRU\#RI#VSHHG#DQG#KHDGLQJ#PHDVXUHPHQWV1

'(&&$#FKDLQ=#*URXS#RI#DVVRFLDWHG#VWDWLRQV#RI#WKH#'(&&$#1DYLJDWRU#V\VWHP1#$#'(&&$#FKDLQ
QRUPDOO\# FRQVLVWV# RI# D#PDVWHU# DQG# WKUHH# VODYH# VWDWLRQV1# (DFK# VODYH# VWDWLRQ# LV# FDOOHG# E\# WKH
FRORXU#RI#DQ#DVVRFLDWHG#SDWWHUQ#RI#K\SHUEROLF# OLQHV#DV#SULQWHG#RQ#WKH#FKDUW/# L1H1#UHG#VODYH/#JUHHQ
VODYH/#SXUSOH#VODYH1

'(&&$# QDYLJDWRU# V\VWHP=# 6KRUW0WR0PHGLXP# UDQJH# ORZ# IUHTXHQF\# +:3# N+]# WR# 463# N+],
UDGLRQDYLJDWLRQ#V\VWHP#E\#ZKLFK#D#K\SHUEROLF# OLQH#RI#SRVLWLRQ#RI#KLJK#DFFXUDF\# LV#REWDLQHG1#7KH
V\VWHP# LV#DQ#DUUDQJHPHQW#RI# IL[HG/# SKDVH0ORFNHG/# FRQWLQXRXV#ZDYH# WUDQVPLWWHUV# RSHUDWLQJ# RQ
KDUPRQLFDOO\# UHODWHG# IUHTXHQFLHV# DQG# VSHFLDO# UHFHLYLQJ# HTXLSPHQW# ORFDWHG# RQ# D# YHVVHO1# 7KH
RSHUDWLRQ# RI# WKH# V\VWHP# GHSHQGV# RQ# SKDVH# FRPSDULVRQ# RI# WKH# VLJQDOV# IURP# WKH# WUDQVPLWWHUV
EURXJKW#WR#D#FRPPRQ#FRPSDULVRQ#IUHTXHQF\#ZLWK#WKH#UHFHLYHU1

GHOLPLWHU=# ,Q# WKLV#VWDQGDUG/#FKDUDFWHU#RU#FKDUDFWHUV#XVHG# WR#VHSDUDWH# ILHOGV#RU#VHQWHQFHV1#7KH
IROORZLQJ#GHOLPLWHUV#DUH#XVHG#LQ#WKLV#VWDQGDUG=

)LHOG#GHOLPLWHUV=

± $6&,,#%'%#++(;#57,#IRU#DGGUHVV#ILHOG
± $6&,,#%/%#++(;#5&,#IRU#GDWD#ILHOGV
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± $6&,,#%-%#++(;#5$,#IRU#FKHFNVXP#ILHOG

6HQWHQFH#GHOLPLWHUV

± FDUULDJH#UHWXUQ#?&5!#DQG#OLQH#IHHG#?/)!#++(;#3'3$,
127(## ?&5!?/)!#LV#QRW#UHTXLUHG#SUHFHGLQJ#WKH#ILUVW#VHQWHQFH#WUDQVPLWWHG1

GHSWK#VRXQGHU=#,QVWUXPHQW#ZKLFK#GHWHUPLQHV#WKH#GHSWK#RI#ZDWHU#E\#PHDVXULQJ#WKH#WLPH#LQWHUYDO
EHWZHHQ#WKH#HPLVVLRQV#RI#D#VRXQG#DQG#WKH#UHWXUQ#RI#LWV#HFKR#IURP#WKH#ERWWRP1

GHVWLQDWLRQ=# ,PPHGLDWH#JHRJUDSKLF#SRLQW#RI# LQWHUHVW# WR#ZKLFK#D#YHVVHO# LV#QDYLJDWLQJ1# ,W#PD\#EH
WKH#QH[W#ZD\SRLQW#DORQJ#D#URXWH#RI#ZD\SRLQWV#RU#WKH#ILQDO#GHVWLQDWLRQ#RI#D#YR\DJH1

GHYLDWLRQ=#$QJOH#EHWZHHQ#WKH#PDJQHWLF#PHULGLDQ#DQG#WKH#D[LV#RI#D#FRPSDVV#FDUG/#H[SUHVVHG#LQ
GHJUHHV# HDVW# RU#ZHVW# WR# LQGLFDWH# GLUHFWLRQ# LQ#ZKLFK# WKH# QRUWKHUQ# HQG# RI# WKH# FRPSDVV# FDUG# LV
RIIVHW#IURP#PDJQHWLF#QRUWK1

'*166=# 'LIIHUHQWLDO# *166/# WKH# XVH# RI# *166# PHDVXUHPHQWV/# VRPH# RU# DOO# RI# ZKLFK# DUH
GLIIHUHQWLDOO\#FRUUHFWHG1

'*36=#'LIIHUHQWLDO#*36/#WKH#XVH#RI#*36#PHDVXUHPHQWV#ZKLFK#DUH#GLIIHUHQWLDOO\#FRUUHFWHG1

'RSSOHU#VSHHG# ORJ=# ,QVWUXPHQW#ZKLFK#PHDVXUHV# WKH#UHODWLYH#PRWLRQ#EHWZHHQ#D#YHVVHO#DQG# WKH
UHIOHFWLYH#VHD#ERWWRP#+IRU#ERWWRP#UHWXUQ#PRGH,#RU#VXVSHQGHG#SDUWLFXODWH#PDWWHU# LQ#WKH#VHDZDWHU
LWVHOI# +IRU#ZDWHU# UHWXUQ#PRGH,# E\#PHDVXULQJ# WKH# IUHTXHQF\# VKLIWV# EHWZHHQ# D# WUDQVPLWWHG# DQG
VXEVHTXHQWO\#HFKRHG#DFRXVWLF#RU#HOHFWURPDJQHWLF#VLJQDO1

GULIW=#6SHHG#RI#D#FXUUHQW1

HFKR#VRXQGHU=#6HH#GHSWK#VRXQGHU1

HQYHORSH0WR0F\FOH# GLVWRUWLRQ# +(&',=# 7LPH# UHODWLRQVKLS# EHWZHHQ# WKH# SKDVH# RI# WKH# /25$1&
FDUULHU#DQG#WKH#WLPH#RULJLQ#RI#WKH#HQYHORSH#ZDYHIRUP1

ILHOG=# ,Q# WKLV# VWDQGDUG/# FKDUDFWHU# RU# VWULQJ# RI# FKDUDFWHUV# LPPHGLDWHO\# SUHFHGHG# E\# D# ILHOG
GHOLPLWHU#+VHH#GHOLPLWHU,1

IL[HG# ILHOG=# ,Q# WKLV#VWDQGDUG/# ILHOG# LQ#ZKLFK# WKH#QXPEHU#RI#FKDUDFWHUV# LV# IL[HG1#)RU#GDWD# ILHOGV/
VXFK# ILHOGV#DUH#VKRZQ# LQ# WKH#VHQWHQFH#GHILQLWLRQV#ZLWK#QR#GHFLPDO#SRLQW1#2WKHU# ILHOGV#ZKLFK# IDOO
LQWR#WKLV#FDWHJRU\#DUH#WKH#DGGUHVV#ILHOG#DQG#WKH#FKHFNVXP#ILHOG#+LI#SUHVHQW,1

JHRLG=#6XUIDFH# DORQJ#ZKLFK# WKH# JUDYLW\# SRWHQWLDO# LV# HTXDO# HYHU\ZKHUH# +HTXLSRWHQWLDO# VXUIDFH,
DQG#WR#ZKLFK#WKH#GLUHFWLRQ#RI#JUDYLW\#LV#DOZD\V#SHUSHQGLFXODU1

JHRPHWULF# GLOXWLRQ# RI# SUHFLVLRQ# +*'23,=# 9DOXH# UHSUHVHQWLQJ# DOO# JHRPHWULF# IDFWRUV# WKDW
GHJUDGH#WKH#DFFXUDF\#RI#D#SRVLWLRQ#IL[#ZKLFK#KDV#EHHQ#GHULYHG#IURP#D#QDYLJDWLRQ#V\VWHP1

JOREDO# QDYLJDWLRQ# VDWHOOLWH# V\VWHP# +*166,=# $Q\# VLQJOH# RU# FRPELQHG# VDWHOOLWH# QDYLJDWLRQ
V\VWHP1#&XUUHQWO\#WKH#RSWLRQV#DUH=#*36/#*/21$66#DQG#FRPELQHG#*362*/21$661

*/21$66=#$Q#DOO0ZHDWKHU/#FRQWLQXRXV#VDWHOOLWH#QDYLJDWLRQ#V\VWHP/#PDLQWDLQHG#E\# WKH#5XVVLDQ
6SDFH#)RUFHV1#1RUPDOO\#FRPSRVHG#RI#57#VDWHOOLWHV# LQ#6#RUELWDO#SODQHV#ZLWK#;#VDWHOOLWHV# LQ#HDFK
SODQH1#7KH#VSDFLQJ#RI#VDWHOOLWHV# LQ#RUELW# LV#DUUDQJHG#VR# WKDW#D#PLQLPXP#RI#7#VDWHOOLWHV#ZLOO#EH# LQ
YLHZ#WR#XVHUV#ZRUGZLGH#WR#SURYLGH#SRVLWLRQ#GLOXWLRQ#RI#SRVLWLRQ#+3'23,#RI#9#RU#OHVV1

JOREDO# SRVLWLRQLQJ# V\VWHP# +*36,=# $OO0ZHDWKHU/# FRQWLQXRXV# VDWHOOLWH# QDYLJDWLRQ# V\VWHP1# 7KH
IXOO\#GHSOR\HG#RSHUDWLRQDO# V\VWHP# LV# LQWHQGHG# WR# SURYLGH# KLJKO\# DFFXUDWH# SRVLWLRQ# DQG# YHORFLW\
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LQIRUPDWLRQ# LQ# WKUHH# GLPHQVLRQV# DQG# SUHFLVH# WLPH# DQG# WLPH# LQWHUYDO# RQ# D# JOREDO# EDVLV/# WR# DQ
XQOLPLWHG#QXPEHU#RI#DXWKRUL]HG#XVHUV1

JUHDW#FLUFOH=#,QWHUVHFWLRQ#RI#WKH#VXUIDFH#RI#D#VSKHUH#DQG#D#SODQH#WKURXJK#LWV#FHQWUH1

JUHDW#FLUFOH#FKDUW=#&KDUW#RQ#ZKLFK#D#JUHDW#FLUFOH#DSSHDUV#DV#D#VWUDLJKW#OLQH#RU#DSSUR[LPDWHO\#VR1

JUHDW# FLUFOH# GLUHFWLRQ=#+RUL]RQWDO# GLUHFWLRQ# RI# D# JUHDW# FLUFOH/# H[SUHVVHG# DV# DQJXODU# GLVWDQFH
IURP#D#UHIHUHQFH#GLUHFWLRQ1

JURXS#UHSHWLWLRQ#LQWHUYDO#+*5,,=#+RI#D#SDUWLFXODU#/25$10&#FKDLQ,#6SHFLILHG#WLPH#LQWHUYDO#IRU#DOO
VWDWLRQV#RI#WKH#FKDLQ#WR#WUDQVPLW#WKHLU#SXOVH#JURXSV1#)RU#HDFK#FKDLQ#D#PLQLPXP#JURXS#UHSHWLWLRQ
LQWHUYDO# LV#VHOHFWHG#RI#VXIILFLHQW#GXUDWLRQ# WR#SURYLGH# WLPH# IRU#HDFK# VWDWLRQ# WR# WUDQVPLW# LWV#SXOVH
JURXS#DQG#DGGLWLRQDO# WLPH#EHWZHHQ#HDFK#SXOVH#JURXS#VR#WKDW#VLJQDOV#IURP# WZR#RU#PRUH#VWDWLRQV
FDQQRW#RYHUODS#LQ#WLPH#DQ\ZKHUH#ZLWKLQ#WKH#FRYHUDJH#DUHD1

J\URFRPSDVV=#&RPSDVV#KDYLQJ#RQH#RU#PRUH#J\URVFRSHV#DV# WKH#GLUHFWLYH#HOHPHQW/#DQG#ZKLFK
LV# QRUWK0VHHNLQJ1# ,WV# RSHUDWLRQ# GHSHQGV# XSRQ# IRXU# QDWXUDO# SKHQRPHQD=# J\URVFRSLF# LQHUWLD/
J\URVFRSLF#SUHFHVVLRQ/#WKH#HDUWK*V#URWDWLRQ#DQG#JUDYLW\1

J\URSLORW=#$XWRPDWLF#GHYLFH# IRU#VWHHULQJ#D#YHVVHO#E\#PHDQV#RI#FRQWURO#VLJQDOV# UHFHLYHG# IURP#D
J\URFRPSDVV#+VHH#KHDGLQJ#FRQWURO#V\VWHP,1

J\URVFRSH=#5DSLGO\# URWDWLQJ#PDVV# IUHH# WR#PRYH#DERXW#RQH#RU#ERWK#D[HV#SHUSHQGLFXODU# WR# WKH
D[LV#RI#URWDWLRQ#DQG#WR#HDFK#RWKHU1

KHDGLQJ=#+RUL]RQWDO#GLUHFWLRQ#LQ#ZKLFK#D#VKLS#DFWXDOO\#SRLQWV#RU#KHDGV#DW#DQ\#LQVWDQW/#H[SUHVVHG
LQ# DQJXODU# XQLWV# IURP# D# UHIHUHQFH# GLUHFWLRQ/# XVXDOO\# IURP# 333�# DW# WKH# UHIHUHQFH# GLUHFWLRQ
FORFNZLVH#WKURXJK#68<�1#+6HH#WUXH#KHDGLQJ#DQG#PDJQHWLF#KHDGLQJ,1

KHDGLQJ#FRQWURO#V\VWHP=#$XWRPDWLF#GHYLFH# IRU#VWHHULQJ#D#YHVVHO#VR#DV# WR#PDLQWDLQ#KHDGLQJ# LQ
DQ# LQWHQGHG# GLUHFWLRQ1# 0HFKDQLFDO# PHDQV# DUH# XVHG# WR# VWHHU# WKH# UXGGHU1# $# UDGLR# QDYLJDWLRQ
V\VWHP#LV#RIWHQ#FRQQHFWHG#WR#FRUUHFW#IRU#WUDFN#HUURUV/#RU#WR#VHOHFW#QHZ#GHVWLQDWLRQV1

KHDGLQJ# WR# VWHHU=#'LIIHUHQFH# EHWZHHQ# WKH# EHDULQJ# WR# GHVWLQDWLRQ# +IURP# SUHVHQW# SRVLWLRQ,# DQG
WUDFN#PDGH#JRRG/#DSSOLHG#WR#WKH#EHDULQJ#WR#WKH#GHVWLQDWLRQ#WR#SURGXFH#D#KHDGLQJ#WKDW#ZLOO#JXLGH
WKH#YHVVHO#WR#WKH#GHVWLQDWLRQ1

KRUL]RQWDO# GLOXWLRQ# RI# SUHFLVLRQ# ++'23,=# 6LPLODU# WR# *'23/# H[FHSW# HOHYDWLRQ# IDFWRUV# DUH
LJQRUHG1

NHHO=#/RQJLWXGLQDO# WLPEHU#RU#SODWH#H[WHQGLQJ#DORQJ# WKH#FHQWUH#RI# WKH#ERWWRP#RI#D#VKLS#DQG#RIWHQ
SURMHFWLQJ#IURP#WKH#ERWWRP1

OLQH# RI# SRVLWLRQ# +/23,=# ,Q# /25$1# RU# '(&&$# QDYLJDWLRQ# V\VWHPV/# YHFWRU# REWDLQHG# E\
PHDVXUHPHQW#RI#WKH#WLPH#GLIIHUHQFH#EHWZHHQ#WKH#UHFHLSW#RI#WKH#PDVWHU#DQG#VODYH#VLJQDOV#ZKLFK
LV# WKHQ# XVHG# WR# VHOHFW# D# FRUUHVSRQGLQJ# /23# IURP# D# FKDUW# RU# WDEOH1#7ZR# RU#PRUH# LQWHUVHFWLQJ
/23V#DUH#UHTXLUHG#WR#REWDLQ#D#SRVLWLRQ#IL[1

OLVWHQHU=#,Q#WKLV#VWDQGDUG/#UHFLSLHQW#RI#PHVVDJHV#DFURVV#DQ#LQWHUFRQQHFWLQJ#OLQN1

ORJ=#,QVWUXPHQW#IRU#PHDVXULQJ#WKH#VSHHG#RU#GLVWDQFH#RU#ERWK#WUDYHOOHG#E\#D#YHVVHO1

/25$1=#*HQHUDO# GHVLJQDWLRQ# RI# RQH# JURXS# RI# UDGLRQDYLJDWLRQ# V\VWHPV# E\#ZKLFK# D# K\SHUEROLF
OLQH# RI# SRVLWLRQ# LV# GHWHUPLQHG# WKURXJK#PHDVXULQJ# WKH# GLIIHUHQFH# LQ# WKH# WLPHV# RI# UHFHSWLRQ# RI
V\QFKURQL]HG#SXOVH#VLJQDOV#IURP#WZR#IL[HG#WUDQVPLWWHUV1
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PDJQHWLF# EHDULQJ=# %HDULQJ# UHODWLYH# WR# PDJQHWLF# QRUWK># FRPSDVV# EHDULQJ# FRUUHFWHG# IRU
GHYLDWLRQ1

PDJQHWLF#KHDGLQJ=#+HDGLQJ#UHODWLYH#WR#PDJQHWLF#QRUWK1

PDQXIDFWXUHU# LGHQWLILFDWLRQ# FRGH=# ,Q# WKLV# VWDQGDUG/# WKUHH# FKDUDFWHU#PDQXIDFWXUHU# LGHQWLILHU/
XVXDOO\#DQ#DFURQ\P#GHULYHG# IURP# WKH#FRPSDQ\#QDPH/# IRU#XVH#E\#D#PDQXIDFWXUHU#DV#SDUW#RI# WKH
DGGUHVV#ILHOG#LQ#IRUPXODWLRQ#RI#SURSULHWDU\#VHQWHQFHV1

0HUFDWRU# PDS# SURMHFWLRQ=# &RQIRUPDO# F\OLQGULFDO# PDS# SURMHFWLRQ# LQ# ZKLFK# WKH# VXUIDFH# RI# D
VSKHUH#RU#VSKHURLG/#VXFK#DV#HDUWK/# LV#FRQFHLYHG#DV#GHYHORSHG#RQ#D#F\OLQGHU# WDQJHQW#DORQJ# WKH
HTXDWRU1#0HULGLDQV# DSSHDU# DV# HTXDOO\# VSDFHG# YHUWLFDO# OLQHV# DQG# SDUDOOHOV# DV# KRUL]RQWDO# OLQHV
GUDZQ# IDUWKHU# DSDUW# DV# WKH# ODWLWXGH# LQFUHDVHV/# VXFK# WKDW# WKH# FRUUHFW# UHODWLRQVKLS# EHWZHHQ
ODWLWXGH# DQG# ORQJLWXGH# VFDOHV# DW# DQ\# SRLQW# LV# PDLQWDLQHG1# $OVR# NQRZQ# DV# 0HUFDWRU# PDS
SURMHFWLRQ1

QDYLJDWLRQ#OHJ=#3RUWLRQ#RI#D#YR\DJH#XSRQ#ZKLFK#WKH#YHVVHO#FXUUHQWO\#WUDYHOV1#(DFK# OHJ#FRQVLVWV
RI# WZR#ZD\SRLQWV/# DQ# RULJLQ/# D# GHVWLQDWLRQ/# DQG# D# OLQH# EHWZHHQ# WKHP/# XSRQ#ZKLFK# WKH# YHVVHO
WUDYHOV1

QXOO#ILHOG=#,QGLFDWHV#WKDW#GDWD#LV#QRW#DYDLODEOH#IRU#WKH#ILHOG1#,QGLFDWHG#E\#WZR#$6&,,#FRPPDV/# L1H1
%//%#++(;#5&5&,/#RU/#IRU#WKH#ODVW#GDWD#ILHOG#LQ#D#VHQWHQFH/#RQH#FRPPD#IROORZHG#E\#WKH#FKHFNVXP
GHOLPLWHU#%-%#++(;#5$,1

127(## 7KH#$6&,,#QXOO#FKDUDFWHU#++(;#33,#LV#QRW#WR#EH#XVHG#IRU#QXOO#ILHOGV1

RQH0ZD\# FRPPXQLFDWLRQ# SURWRFRO=# 3URWRFRO# HVWDEOLVKHG# EHWZHHQ# D# WDONHU# DQG# D# OLVWHQHU# LQ
ZKLFK#RQO\#WKH#WDONHU#PD\#VHQG#PHVVDJHV#+FRPSDUH#WR#WZR0ZD\#FRPPXQLFDWLRQ#SURWRFRO,1

RULJLQ#ZD\SRLQW=#6WDUWLQJ#SRLQW#RI#WKH#SUHVHQW#QDYLJDWLRQ#OHJ1

SUHFLVLRQ=#0HDVXUH# RI# KRZ# FORVH# WKH# RXWFRPH# RI# D# VHULHV# RI# REVHUYDWLRQV# RU#PHDVXUHPHQWV
FOXVWHU#DERXW#VRPH#HVWLPDWHG#YDOXH#RI#D#GHVLUHG#TXDQWLW\/#VXFK#DV#WKH#DYHUDJH#YDOXH#RI#D#VHULHV
RI# REVHUYDWLRQV# RI# D# TXDQWLW\1#3UHFLVLRQ# LPSOLHV# UHSHDWDELOLW\# RI# WKH# REVHUYDWLRQV#ZLWKLQ# VRPH
VSHFLILHG# OLPLW# DQG# GHSHQGV# XSRQ# WKH# UDQGRP# HUURUV# HQFRXQWHUHG# GXH# WR# WKH# TXDOLW\# RI# WKH
REVHUYLQJ# HTXLSPHQW/# WKH# VNLOO# RI# WKH# REVHUYHU# DQG# UDQGRPO\# IOXFWXDWLQJ# FRQGLWLRQV# VXFK# DV
WHPSHUDWXUH/#SUHVVXUH/#UHIUDFWLRQ/#HWF1#+FRPSDUH#ZLWK#DFFXUDF\,1

SURSULHWDU\# VHQWHQFH=# 6HQWHQFH# WR# EH# VHQW# DFURVV# WKH# LQWHUFRQQHFWLQJ# OLQN# ZKLFK# LV# QRW
LQFOXGHG# LQ# WKH# OLVW#RI#DSSURYHG#VHQWHQFHV#RI#WKLV#VWDQGDUG1#$OO#SURSULHWDU\#VHQWHQFHV#VHQW#RYHU
WKH# LQWHUFRQQHFWLQJ# OLQN# FRQWDLQ# D# XQLTXH# WDONHU# LGHQWLILHU# ZKLFK# EHJLQV# ZLWK# D# %3%# ++(;# 83,
IROORZHG#E\#D#WKUHH0FKDUDFWHU#PDQXIDFWXUHU#LGHQWLILFDWLRQ#FRGH1

UHODWLYH#EHDULQJ=#%HDULQJ#UHODWLYH#WR#KHDGLQJ#RU#WR#WKH#YHVVHO1

UHODWLYH# ZLQG=# 7KH# VSHHG# DQG# UHODWLYH# GLUHFWLRQ# IURP# ZKLFK# WKH# ZLQG# DSSHDUV# WR# EORZ# ZLWK
UHIHUHQFH#WR#D#PRYLQJ#SRLQW#+DOVR#FDOOHG#DSSDUHQW#ZLQG,1

UKXPE#OLQH=#/LQH#RQ#WKH#VXUIDFH#RI#WKH#HDUWK#PDNLQJ#WKH#VDPH#REOLTXH#DQJOH#ZLWK#DOO#PHULGLDQV1
$#UKXPE#OLQH#LV#D#VWUDLJKW#OLQH#RQ#D#UKXPE#+RU#0HUFDWRU,#SURMHFWLRQ1

UKXPE#GLUHFWLRQ=#7KH#KRUL]RQWDO#GLUHFWLRQ#RI#D#UKXPE#OLQH/#H[SUHVVHG#DV#DQJXODU#GLVWDQFH#IURP
D#UHIHUHQFH#GLUHFWLRQ1#$OVR#NQRZQ#DV#0HUFDWRU#GLUHFWLRQ#+VHH#0HUFDWRU#PDS#SURMHFWLRQ,1

50D# VHQWHQFH=#5HFRPPHQGHG#PLQLPXP# DFFHSWDEOH# +50D,# VHQWHQFH/# D# FRPSRVLWH# VHQWHQFH
UHFRPPHQGHG#E\# WKLV#VWDQGDUG# WR#HQVXUH# LQWHURSHUDELOLW\#EHWZHHQ# WDONHUV#DQG# OLVWHQHUV#DQG# WR
HQVXUH#WKDW#DOO#GDWD#FRQVLGHUHG#QHFHVVDU\#IRU#QDYLJDWLRQ#LV#VHQW#E\#D#SDUWLFXODU#QDYLJDWLRQ#XQLW1
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URXWH=#3ODQQHG#FRXUVH#RI#WUDYHO/#XVXDOO\#FRPSRVHG#RI#PRUH#WKDQ#RQH#QDYLJDWLRQ#OHJ1

URXWH#V\VWHP=#$Q\#V\VWHP#RI#RQH#RU#PRUH# URXWHV#DQG2RU# URXWLQJ#PHDVXUHV#DLPHG#DW# UHGXFLQJ
WKH# ULVN# RI# FDVXDOWLHV# GXULQJ# D# YR\DJH# ZKLFK# PD\# LQFOXGH# VXFK# LWHPV# DV# WUDIILF# VHSDUDWLRQ
VFKHPHV/#UHFRPPHQGHG#WUDFNV/#UHVWULFWHG#DUHDV/#LQVKRUH#WUDIILF#]RQHV/#HWF1

VHPL0IL[HG# ILHOG=# 'DWD# ILHOGV# KDYLQJ# D# EDVH# RWKHU# WKDQ# 43/# EXW# XVLQJ# EDVH# 43# WR# H[SUHVV
SUHFLVLRQ#RI#WKH#ILQDO#WHUP#+VXFK#DV#PLQXWHV#H[SUHVVHG#DV#XQLWV#ZLWK#D#GHFLPDO#WUDLOHU#LQVWHDG#RI
VHFRQGV#LQ#D#EDVH#93#ILHOG/#RU#VHFRQGV#H[SUHVVHG#ZLWK#D#GHFLPDO#WUDLOHU,1

VHOHFWHG#ZD\SRLQW=#:D\SRLQW# FXUUHQWO\# VHOHFWHG# WR# EH# WKH# SRLQW# WRZDUGV#ZKLFK# WKH# YHVVHO# LV
WUDYHOOLQJ1#$OVR#FDOOHG#%72%#ZD\SRLQW/#GHVWLQDWLRQ#RU#GHVWLQDWLRQ#ZD\SRLQW1

VHQWHQFH# IRUPDWWHU=# ,Q# WKLV# VWDQGDUG/# WKUHH0FKDUDFWHU# VHQWHQFH# LGHQWLILHU# ZKLFK# IROORZV# WKH
WDONHU# LGHQWLILHU# DQG# LV# LQFOXGHG# DV# SDUW# RI# WKH# DGGUHVV# ILHOG1#7KH# VHQWHQFH# IRUPDWWHUV# DUH# DQ
LQWHJUDO#SDUW#RI#WKH#VHQWHQFH#GHILQLWLRQV#SURYLGHG#E\#WKLV#VWDQGDUG#DQG#DQQH[HV1

VHW=#'LUHFWLRQ#WRZDUGV#ZKLFK#D#FXUUHQW#IORZV1

VLJQDO0WR0QRLVH# UDWLR# +615,=# 5DWLR# RI# WKH# PDJQLWXGH# RI# D# VLJQDO# WR# WKDW# RI# WKH# QRLVH
+LQWHUIHUHQFH,/#RIWHQ#H[SUHVVHG#LQ#GHFLEHOV1

VSHHG# ORJ=# ,QVWUXPHQW# IRU# PHDVXULQJ# D# YHVVHO*V# VSHHG# WKURXJK# ZDWHU# DQG2RU# VSHHG# RYHU
JURXQG1#$#VLQJOH#D[LV#VSHHG# ORJ#QRUPDOO\#PHDVXUHV#VSHHG#DORQJ# WKH# ORQJLWXGLQDO# +IRUH2DIW,#D[LV
RI# WKH# YHVVHO/# ZKLOH# D# GXDO# D[LV# VSHHG# ORJ# PHDVXUHV# VSHHG# DORQJ# WKH# WUDQVYHUVH
+SRUW2VWDUERDUG,#D[LV#DV#ZHOO#+VHH#DOVR#GRSSOHU#VSHHG#ORJ,1

VSHHG#PDGH#JRRG=#$GMXVWHG# VSHHG#ZKLFK# WDNHV# LQWR# DFFRXQW# IDFWRUV# VXFK# DV# GULIW# DQG#ZLQG
VSHHG1#&DQ#EH#HVWLPDWHG#RU#FRPSXWHG#E\#D#QDYLJDWLRQ#UHFHLYHU1

VSHHG#RYHU#JURXQG#+62*,=#6SHHG#RI#D#YHVVHO#DORQJ#WKH#DFWXDO#SDWK#RI#WUDYHO#RYHU#WKH#JURXQG1

WDONHU=#2ULJLQDWRU#RI#PHVVDJHV#DFURVV#D#OLQN1

WDONHU# LGHQWLILHU=# )LUVW# WZR# FKDUDFWHUV# IROORZLQJ# WKH# %'%# ++(;# 57,# LQ# D# VHQWHQFH# +DGGUHVV
FKDUDFWHUV#4#DQG#5,>#VHOHFWHG#IURP#7DEOH#71

WLPH#GLIIHUHQFH#+7',=#,Q#/25$10&/#WLPH#GLIIHUHQFH#PHDVXUHG#IURP#WKH#WLPH#RI#UHFHSWLRQ#RI#WKH
PDVWHU#VWDWLRQ#VLJQDO#WR#WKH#WLPH#RI#UHFHSWLRQ#RI#WKH#VODYH#VWDWLRQ#VLJQDO1

WUDFN=# ,QWHQGHG# RU# GHVLUHG# KRUL]RQWDO# GLUHFWLRQ# RI# WUDYHO#ZLWK# UHVSHFW# WR# WKH# HDUWK1# 7KH# WUDFN
H[SUHVVHG# LQ#GHJUHHV#RI# WKH#FRPSDVV#PD\#GLIIHU# IURP# WKH#FRXUVH#GXH# WR#DOORZDQFHV#PDGH# LQ
WKH#FRXUVH#IRU#VXFK#IDFWRUV#DV#VHD#DQG#ZHDWKHU#FRQGLWLRQV#LQ#RUGHU#WR#UHVXPH#WKH#GHVLUHG#WUDFN
+VHH#WUDFN#PDGH#JRRG,1

WUDFN#PDGH#JRRG=#6LQJOH# UHVXOWDQW#GLUHFWLRQ# IURP#D#SRLQW#RI#GHSDUWXUH# WR#D#SRLQW#RI#DUULYDO#DW
DQ\#JLYHQ#WLPH1

WUDQVGXFHU=#'HYLFH# WKDW# FRQYHUWV#RQH# W\SH#RI#HQHUJ\# WR#DQRWKHU/# VXFK# DV# D# ORXGVSHDNHU# WKDW
FKDQJHV#HOHFWULFDO#HQHUJ\#LQWR#DFRXVWLFDO#HQHUJ\1

WUXH#EHDULQJ=#%HDULQJ#UHODWLYH#WR#WUXH#QRUWK>#FRPSDVV#EHDULQJ#FRUUHFWHG#IRU#FRPSDVV#HUURU1

WUXH#KHDGLQJ=#+HDGLQJ#UHODWLYH#WR#WUXH#QRUWK1
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WZR0ZD\# FRPPXQLFDWLRQ# SURWRFRO=# 3URWRFRO# HVWDEOLVKHG# EHWZHHQ# D# WDONHU# DQG# D# OLVWHQHU# LQ
ZKLFK# WKH# OLVWHQHU#PD\#DOVR# LVVXH# UHTXHVWV# WR# WKH# WDONHU#ZKHQ# UHTXLUHG# +FRPSDUH# WR#RQH0ZD\
FRPPXQLFDWLRQ#SURWRFRO,1

8$57=# 8QLYHUVDO# DV\QFKURQRXV# UHFHLYHU2WUDQVPLWWHU# ZKLFK# SURGXFHV# DQ# HOHFWULFDO# VLJQDO# DQG
WLPLQJ# IRU# WUDQVPLVVLRQ# RI# GDWD# RYHU# D# FRPPXQLFDWLRQV# SDWK/# DQG# FLUFXLWU\# IRU# GHWHFWLRQ# DQG
FDSWXUH#RI#VXFK#GDWD#WUDQVPLWWHG#IURP#DQRWKHU#8$571

XQLYHUVDO# WLPH# FRRUGLQDWHG# +87&,=# 7LPH# VFDOH# EDVHG# RQ# WKH# URWDWLRQ# RI# WKH# HDUWK#ZKLFK# LV
GLVVHPLQDWHG#E\#PRVW#EURDGFDVW#WLPH#VHUYLFHV#+FRPSDUH#ZLWK#DWRPLF#WLPH,1

YDULDEOH#ILHOG=#'DWD#ILHOG#ZKLFK#PD\#RU#PD\#QRW#FRQWDLQ#D#GHFLPDO#SRLQW#DQG#ZKLFK#PD\#YDU\# LQ
SUHFLVLRQ# IROORZLQJ# WKH#GHFLPDO#SRLQW#GHSHQGLQJ#RQ# WKH# UHTXLUHPHQWV#DQG# WKH#DFFXUDF\#RI# WKH
PHDVXULQJ#GHYLFH#+WDONHU,1

YDULDWLRQ=#$QJOH#EHWZHHQ# WKH#PDJQHWLF#DQG#JHRJUDSKLF#PHULGLDQV#DW#DQ\#SODFH/#H[SUHVVHG# LQ
GHJUHHV#DQG#PLQXWHV#HDVW#RU#ZHVW#WR#LQGLFDWH#WKH#GLUHFWLRQ#RI#PDJQHWLF#QRUWK#IURP#WUXH#QRUWK1

YR\DJH#GDWD#UHFRUGHU# +9'5,=#'HYLFH# IRU#DXWRPDWLFDOO\# ORJJLQJ#NH\#RSHUDWLQJ#SDUDPHWHUV#RI#D
YHVVHO# DQG#PDLQWDLQLQJ# D# VHFXUH# UHFRUG# IRU# VXEVHTXHQW# DQDO\VLV# LQ# WKH# HYHQW# RI# D# FROOLVLRQ/
VLQNLQJ#RU#RWKHU#LQFLGHQW1

ZD\SRLQW=#5HIHUHQFH#SRLQW#RQ#D#WUDFN1

ZLGH# DUHD# DXJPHQWDWLRQ# V\VWHP# +:$$6,=# $Q# DXJPHQWDWLRQ# WR# *166# ZKLFK# XVHV
JHRVWDWLRQDU\#VDWHOOLWHV#WR#EURDGFDVW#*166# LQWHJULW\#DQG#FRUUHFWLRQ#GDWD#DQG#DGGLWLRQDO#UDQJLQJ
VLJQDOV1
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$QQH[#&
+QRUPDWLYH,

*XLGHOLQHV#IRU#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

&14## *HQHUDO

&1414## 7KH#(87#+HTXLSPHQW#XQGHU#WHVW,/#LQFOXGLQJ#DOO#QHFHVVDU\#WHVW#HTXLSPHQW#VKDOO#EH#VHW#XS
DQG#FKHFNHG#WR#HQVXUH#WKDW#LW#LV#RSHUDWLRQDO#EHIRUH#WHVWLQJ#FRPPHQFHV1#7KH#PDQXIDFWXUHU#VKDOO
SURYLGH#VXIILFLHQW#WHFKQLFDO#GRFXPHQWDWLRQ#RI#WKH#(871

&1415## 7KH#PDQXIDFWXUHU#VKDOO#SURYLGH/#XQOHVV#RWKHUZLVH#DJUHHG/# WHVW#UHSRUWV#DFFRUGLQJ#WR#WKLV
DQQH[1

&1416## :KHUH# DSSURSULDWH/# WHVWV# DJDLQVW# GLIIHUHQW# FODXVHV# RI# WKLV# DQQH[#PD\# EH# FDUULHG# RXW
VLPXOWDQHRXVO\1

&15## 'HILQLWLRQ#RI#HQYLURQPHQWDO#FRQGLWLRQV#IRU#WKH#WHVWV

7KH# WHVWV# VKDOO# EH# FDUULHG# RXW# DW# QRUPDO# HQYLURQPHQWDO# FRQGLWLRQV# DV# GHILQHG# LQ# 81514# RI
,(&#93<781# 2QO\# WHVW# &1718# VKDOO# EH# SHUIRUPHG# DW# WKH# HQYLURQPHQWDO# FRQGLWLRQV# DV# GHILQHG
LQ#,(&#93<78/#7DEOH#6#IRU#WKH#FODVV#RI#WKH#(871

&16## ([DPLQDWLRQ#RI#WKH#PDQXIDFWXUHU*V#GRFXPHQWDWLRQ1

&1614## &KHFN#IRU#FRPSOHWHQHVV#DFFRUGLQJ#WR#,(&#94495041

&1615## &KHFN# WKH# DYDLODELOLW\# RI# WKH# GHILQHG#PLQLPXP# VHQWHQFHV# RQ# WKH# (87# +UHFHLYLQJ# DQG
WUDQVPLWWLQJ,1

&1616## &KHFN#RI#GRFXPHQWDWLRQ#RI#DSSURYHG#DQG#SURSULHWDU\#VHQWHQFHV=

± DSSURYHG#VHQWHQFHV#IRU#FRQIRUPLW\#ZLWK#WKH#VWDQGDUG>
± SURSULHWDU\# VHQWHQFHV# IRU# FRQIRUPLW\# ZLWK# WKH# VWDQGDUG# DQG# WKH# GRFXPHQWDWLRQ# RI# WKH

PDQXIDFWXUHU>
± ILHOGV#WKDW#DUH#UHTXLUHG#RU#DFFHSWDEOH#WR#D#OLVWHQHU>
± QRWHG#XQXVHG#ILHOGV#WR#D#WDONHU>
± WUDQVPLVVLRQ#LQWHUYDO#IRU#HDFK#VHQWHQFH1

&1617## &KHFN#RI#XVHG#7DONHU#±#,'¶V1

&1618## &KHFN#RI#+DUGZDUH#UHTXLUHPHQWV=

± RXWSXW#GULYH#FDSDELOLW\#RI#WDONHU>
± ORDG#UHTXLUHPHQW#DV#OLVWHQHU>
± FXUUHQW#VRIWZDUH#DQG#KDUGZDUH#UHYLVLRQ# LI#WKLV# LV#UHOHYDQW#WR#WKH# LQWHUIDFH#SRUW#VHOHFWLRQ#DQG

SLQ#FRQILJXUDWLRQ>
± HOHFWULFDO#LVRODWLRQ#RI#WKH#LQSXW#FLUFXLWV#IRU#FRPSOLDQFH#ZLWK#,(&#93<78>
± GHVFULSWLRQ# RU# VFKHPDWLF# RI# OLVWHQHU# UHFHLYH# DQG# WDONHU# GULYHU# FLUFXLWV/# FLWLQJ# DFWXDO

FRPSRQHQWV#DQG#GHYLFHV#XVHG/#LQFOXGLQJ#FRQQHFWRU#W\SH#DQG#SDUW#QXPEHU1
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&17## 7HVW#RI#KDUGZDUH

&1714#+61815,## ,QWHUIDFH#XQLWV

)RU#FRPSDWLELOLW\#RI# WKH#KDUGZDUH/#VWDQGDUG# WHVWV#VKDOO#EH#XVHG#DV#GHILQHG# LQ# ,7807#;15:29144
IRU#DOO#WUDQVPLWWHU#LQWHUIDFH#XQLWV#ZKHUH#FRPSOLDQFH#ZLWK#,7807#;15:2#9144#LV#QRW#GRFXPHQWHG1

&1715#+61816,## $ELOLW\#RI#WKH#LQSXW#FLUFXLWV#WR#ZRUN#ZLWK#OLPLWHG#FXUUHQW

)RU# WHVWLQJ# WKDW# WKH# UHFHLYLQJ# FDSDELOLW\# LV# QRW# GHJUDGHG# E\# D#PLQLPXP# VXSSO\# RI# 5#P$# DW# D
GLIIHUHQWLDO#YROWDJH#RI#5#91

7KH# UHFHLYHU#XQLW#VKDOO#EH#FRQQHFWHG# WR#D#GDWD0VRXUFH#ZLWK#D#GLIIHUHQWLDO#YROWDJH#RI# 5#9#DQG#D
FXUUHQW# OLPLWDWLRQ#RI#5#P$1#7KH#GDWD#VRXUFH#VKDOO# WUDQVPLW#DSSURSULDWH#VHQWHQFHV# IRU# WKLV#(871
$OO#VHQWHQFHV#VKDOO#EH#UHFHLYHG#DQG#GHWHFWHG#ZLWKRXW#DQ\#HUURUV#RU#GHJUDGDWLRQ1

&1716#+61817,## &KHFN#RI#HOHFWULFDO#LVRODWLRQ

&KHFN# LQ# WKH#PDQXIDFWXUHU¶V# GRFXPHQWDWLRQ# WKDW# WKH# LVRODWLRQ# RI# WKH# UHFHLYHU# EHWZHHQ# VLJQDO
OLQH# ´$´/# UHWXUQ# OLQH# ´%´/#RU#VKLHOG#DQG#VKLSV#JURXQG#RU#SRZHU# IXOOILO# WKH# UHTXLUHPHQWV#RI# 91:#RI
,(&#93<781

&1717#+61818,## $ELOLW\#RI#LQSXW#FLUFXLWV#WR#ZLWKVWDQG#PD[LPXP#YROWDJH#RQ#WKH#EXV

%HWZHHQ# WKH# FRQQHFWRUV# µ$¶# DQG# µ%¶# RI# WKH# LQWHUIDFH# D# YROWDJH# RI# 48#9# VKDOO# EH# DSSOLHG# IRU# DW
OHDVW#4#PLQ1#7KLV# WHVW#VKDOO#EH#FDUULHG#RXW#ZLWK#ERWK#SRODULWLHV#RI#DSSOLHG# WHVW#YROWDJH1#$IWHU#DOO
WHVWV#WKH#IXQFWLRQ#RI#WKH#LQWHUIDFH#VKDOO#EH#FKHFNHG#IRU#DQ\#PDOIXQFWLRQ#RU#GDPDJH1

&1718## 7HVW#DUUDQJHPHQW#IRU#SHUIRUPDQFH#WHVWV#DFFRUGLQJ#WR#,(&#93<78

7KH# IROORZLQJ# WHVW# VKDOO# EH# FDUULHG# RXW# IRU# WHVWLQJ# FDSDELOLW\# RI# LQWHUFRQQHFWLRQ# GXULQJ# WKH
WHPSHUDWXUH# WHVWV# GHILQHG# LQ# ,(&# 93<781# :KHUH# WKH# HTXLSPHQW# PDQXIDFWXUHU# VSHFLILHV# D
WHPSHUDWXUH# UDQJH#RXWVLGH# WKDW#VSHFLILHG# LQ# ,(&# 93<78/# WKH#PDQXIDFWXUHU¶V# VSHFLILFDWLRQ# VKDOO
EH#HPSOR\HG1

7R# WHVW# WKH# WUDQVPLWWLQJ# LQWHUIDFH#RI# WKH#(87/#FRQQHFW# LW# WR#D# UHIHUHQFH0UHFHLYLQJ# LQWHUIDFH# WKDW
FRPSOLHV#ZLWK#,(&#94495041#7R#WHVW#WKH#UHFHLYLQJ#LQWHUIDFH#RI#WKH#(87/#FRQQHFW#LW#WR#D#UHIHUHQFH
WUDQVPLWWLQJ# LQWHUIDFH# DV# GHILQHG# LQ# &17151# 7KH# UHIHUHQFH# HTXLSPHQW# VKDOO# EH# RXWVLGH# WKH
FOLPDWLF# FKDPEHU1# 7KH# WUDQVPLWWLQJ# LQWHUIDFH# VKDOO# WUDQVPLW# D# VHTXHQFH# RI# DSSURSULDWH
VHQWHQFHV# DQG# WKH# UHFHLYLQJ# LQWHUIDFH# VKDOO# UHFHLYH# DQG# GHWHFW# WKHVH# VHQWHQFHV#ZLWKRXW# DQ\
HUURUV# RU# GHJUDGDWLRQ1#7KH# FKHFN# RI# WKH# UHVXOW# FDQ# EH# FDUULHG# RXW# GLUHFWO\# RU# LQGLUHFWO\# DW# WKH
UHFHLYLQJ#XQLW1

&1719## 7HVW#XQGHU#PD[LPXP#LQWHUIDFH#ZRUNORDG

$IWHU#DFWLYDWLQJ#DOO#SRUWV#RI# WKH#(87#ZLWK# WKH#PD[LPXP#QXPEHU#RI#VHQWHQFHV# WR#EH# WUDQVPLWWHG
DQG2RU#UHFHLYHG/#WKH#SHUIRUPDQFH#RI#WKH#(87#VKDOO#QRW#EH#GHJUDGHG#LQ#DQ\#ZD\1

$W# OHDVW# RQH# UHFHLYHU# LQSXW# QRW# XVHG# WR# SHUIRUP# WKH# SULPDU\# IXQFWLRQ# RI# WKH# (87# VKDOO# EH
FRQQHFWHG# WR# D# GDWD# VRXUFH# WUDQVPLWWLQJ# FRQWLQXRXVO\# D# VHW# RI# DSSURYHG# VHQWHQFHV# ZLWK# D
FKDQQHO# OLPLW#RI#;3#(# WR#<3#(1#2QO\#RQH#RI# WKHVH#VHQWHQFHV#VKDOO#EH#XVDEOH# IRU# WKH#(871#7KH
WHVW#VKDOO#EH#FDUULHG#RXW# IRU# 63#PLQXWHV1#7KH#(87#PD\#JLYH#DQ#DODUP# IRU#D#PLQRU# IXQFWLRQ#QRW
VXSSRUWHG# E\# WKH# VHOHFWHG# VHQWHQFH/# EXW# WKH#PDLQ# IXQFWLRQ# RI# WKH# (87# VKDOO# EH# RSHUDWLRQDO
ZLWKRXW#DQ\#GHJUDGDWLRQ1
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&171:## 7HVW#DJDLQVW#FRUUXSWHG#GDWD#DW#DQ#LQWHUIDFH

7R#WHVW#WKH#FDSDELOLW\#DJDLQVW#FRUUXSWHG#GDWD#RI#WKH#(87#VHQW#RXW#E\#D#HTXLSPHQW#DIWHU#D#V\VWHP
IDLOXUH1

2QH#UHFHLYHU#LQSXW#QRW#XVHG#WR#SHUIRUP#WKH#SULPDU\#IXQFWLRQ#RI#WKH#(87#VKDOO#EH#FRQQHFWHG#WR#D
GDWD#VRXUFH#WUDQVPLWWLQJ#FRQWLQXRXVO\#XQVRUWHG#WH[W1

7KH#WHVW#VKDOO#EH#FDUULHG#RXW#IRU#D#VXIILFLHQW#WLPH#WR#HQVXUH#WKDW#WKH#SULPDU\#IXQFWLRQ#RI#WKH#(87
ZRUNV# LQ#D#UHOLDEOH#PDQQHU1#7KH#(87#PD\#JLYH#DQ#DODUP#IRU#WKH#PLQRU#IXQFWLRQ#DVVLJQHG#WR#WKH
VHOHFWHG#LQSXW1#7KH#PDLQ#IXQFWLRQ#VKRXOG#QRW#EH#QRW#VXSSRUWHG#E\#WKH#VHOHFWHG#VHQWHQFH#EXW#WKH
PDLQ#IXQFWLRQ#RI#WKH#(87#VKDOO#EH#RSHUDWLRQDO#ZLWKRXW#DQ\#GHJUDGDWLRQ1

&171;## 7HVW#XQGHU#ORQJ#WHUP#FRQGLWLRQV

)RU#WHVWLQJ#WKH#FDSDELOLW\#RI#WKH#(87#ZRUNLQJ#FRQVWDQWO\1

7KH#(87#VKDOO#EH#FRQQHFWHG#WR#WUDQVPLWWLQJ#VRXUFHV#DV#GHILQHG#E\#WKH#PDQXIDFWXUHU#IRU#QRUPDO
RSHUDWLRQ1#7KLV#WHVW#VKDOO#EH#FDUULHG#RXW#IRU#63#PLQ/#DQG#DOO#GDWD#WUDQVPLWWHG#E\#WKH#(87#VKDOO#EH
UHFRUGHG#DQG#DQDO\VHG#IRU#FRUUXSWLRQ#DJDLQVW#WKLV#VWDQGDUG1

&171<#+8,## 3URWRFRO#WHVW#RI#WKH#LQWHUIDFH#RI#WKH#(87

&171<14## 'DWD#VWULQJV#WUDQVPLWWHG#E\#WKH#(87

%\#DOWHULQJ#WKH#SDUDPHWHUV#RI#WKH#(87/#DSSURSULDWH#GDWD#VWULQJV#VKDOO#EH#WUDQVPLWWHG1

7KHVH#GDWD#VWULQJV#DUH#UHFHLYHG#E\#WHVW#HTXLSPHQW#ZKLFK#LV#DEOH#WR#GLVSOD\#WKH#VHQWHQFHV1

D, 7HVW#RI#FRQIRUPLW\#ZLWK#WKH#PDQXIDFWXUHU*V#GRFXPHQWDWLRQ#DQG#,(&#94495041
E, 7HVW#RI#VWDWXV#DFFXUDF\#IRU#DOO#VWDWXV#DQG#RSHUDWLRQ#PRGH#LQGLFDWLRQV1
F,4, 7HVW# RI# GDWD# DFFXUDF\# FRUUHVSRQGLQJ# ZLWK# WKH# VWDWXV# LQIRUPDWLRQ# DQG# WKH# VHOHFWHG

RSHUDWLRQ#PRGH1
G,5,#7HVW#RI#FKHFNVXP#DFFXUDF\
H, 7HVW#RI#WUDQVPLWWLQJ#LQWHUYDOV#+LI#QHFHVVDU\,

&171<15## 'DWD#VWULQJV#UHFHLYHG#E\#WKH#(87

$UWLILFLDOO\#JHQHUDWHG#GDWD#VWULQJV#ZLWK#YDULRXV#FRQWHQW#DQG#IRUPDWWLQJ#VKDOO#EH#VHQW#WR#WKH#(871
7KHVH# DUH# JHQHUDWHG# E\# WKH# DERYH0PHQWLRQHG# PHDQV# DQG# LQ# DFFRUGDQFH# ZLWK# WKH
PDQXIDFWXUHU*V#GRFXPHQWDWLRQ1

D,6, 7HVW#RI#FRUUHFW#HYDOXDWLRQ#RI#WKH#GDWD1
E,6, 7HVW#RI#FRUUHFW#HYDOXDWLRQ#RI#DOO#VWDWXV#LQGLFDWLRQV#DQG#WKH#VHOHFWHG#RSHUDWLRQ#PRGH1
F,8, 7HVW# RI# DGHTXDWH# UHDFWLRQ# LQ# FDVH# RI# LQFRUUHFWQHVV# FRUUHVSRQGLQJ# ZLWK# WKH# VWDWXV

LQIRUPDWLRQ#DQG#WKH#VHOHFWHG#RSHUDWLRQ#PRGH1
G,7, 7HVW#RI#FRUUHFW#HYDOXDWLRQ#RI#WKH#FKHFNVXP1
H,8, 7HVW#RI#EUHDN#RI#GDWD#OLQH1
I, 7HVW#RI#WKH#UHTXLUHG#UHFHLYLQJ#LQWHUYDOV#+LI#QHFHVVDU\,1

BBBBBBBBBBB
4,#5HIHU#WR#7DEOH#&14#DV#DQ#H[DPSOH1
5,#5HIHU#WR#7DEOH#&15#DV#DQ#H[DPSOH1
6,#5HIHU#WR#7DEOH#&16#DV#DQ#H[DPSOH1
7,#5HIHU#WR#7DEOH#&17#DV#DQ#H[DPSOH1
8,#5HIHU#WR#7DEOH#&18#DV#DQ#H[DPSOH1
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:KHUH# WKH# WUDQVPLWWHG#RU# UHFHLYHG#GDWD#FRUUHVSRQGV# WR# WKDW#VKRZQ#RQ# WKH#GLVSOD\#RI# WKH#(87/
WKLV#GDWD#VKDOO#EH#FRPSDUHG#GLUHFWO\#ZLWK#WKDW#VHQW#E\#WKH#WHVW#HTXLSPHQW1

2WKHUZLVH/# LI# WKH# GDWD# LV# DOWHUHG# RU# FRPELQHG# ZLWK# RWKHU# GDWD# VR# WKDW# GLUHFW# DFFHVV# DQG
FRPSDULVRQ# LV#QRW#SRVVLEOH/#SDUWV#RI# WKH# WHVW#VKDOO#EH#DGDSWHG#DSSURSULDWHO\#VXFK# WKDW# LQGLUHFW
FRPSDULVRQ#LV#SRVVLEOH1

7DEOH#&14#±#([DPSOH#±#'DWD#VWULQJ#**$#VHQW#E\#WKH#(87#WR#WKH#WHVW#UHFHLYHU#+OLVWHQHU,

)LHOG )LHOG#ODEHO
+DQG#RSHUDWLRQDO#VWDWH,

9DOXH#VHQW#IURP#(87
LQ#WKH#GDWD#VHQWHQFH

5HFHLYHG#YDOXH
DW#WKH#WHVW#UHFHLYHU

4 87&#RI#SRVLWLRQ 9DOXH#DW#WKH#(87

5#.#6 /DWLWXGH/#126 9DOXH#DW#WKH#(87

7#.#8 /RQJLWXGH/#(2: 9DOXH#DW#WKH#(87

*36#TXDOLW\#LQGLFDWRU#±#)L[#QRW
DYDLODEOH#RU#LQYDOLG#+KDV#WR#EH
VHW#DW#(87,

3

*36#TXDOLW\#LQGLFDWRU#±#*36
636#PRGH/#IL[#YDOLG#+KDV#WR#EH
VHW#DW#(87,

4

*36#TXDOLW\#LQGLFDWRU#±
'LIIHUHQWLDO#*36/#636#PRGH/
IL[#YDOLG#+KDV#WR#EH#VHW#DW#(87,

5

*36#TXDOLW\#LQGLFDWRU#±#*36
336#PRGH/#IL[#YDOLG

6

5HDO#WLPH#NLQHPDWLF/#VDWHOOLWH
V\VWHP#XVHG#LQ#57.#PRGH#ZLWK
IL[HG#LQWHJHUV

7

)ORDW#57./#VDWHOOLWH#V\VWHP
XVHG#LQ#57.#PRGH#ZLWK
IORDWLQJ#LQWHJHUV

8

(VWLPDWHG#+GHDG#UHFNRQLQJ,
GDWD

9

0DQXDO#LQSXW#PRGH :

9

6LPXODWRU#PRGH ;

: 1XPEHU#RI#VDWHOOLWHV#LQ#XVH/
33045/#PD\#EH#GLIIHUHQW#IURP
WKH#QXPEHU#LQ#YLHZ

9DOXH#DW#WKH#(87

; +RUL]RQWDO#GLOXWLRQ#RI#SUHFLVLRQ
++'23,

9DOXH#DW#WKH#(87

< $QWHQQD#DOWLWXGH#DERYH2EHORZ
PHDQ0VHD0OHYHO#+JHRLG,

9DOXH#DW#WKH#(87#+DOZD\V#LQ
PHWUHV/#DOVR#ZKHQ#WKH#GLVSOD\HG
YDOXH#LV#QRW#LQ#WKLV#XQLW,

43 8QLWV#RI#DQWHQQD#DOWLWXGH/#P %0%/#DOVR#ZKHQ#YDOXH#DW#WKH#(87
QRW#VKRZQ#LQ#PHWUHV

44 *HRLGDO#VHSDUDWLRQ 9DOXH#DW#WKH#(87#+DOZD\V#LQ
PHWUHV/#DOVR#ZKHQ#WKH#GLVSOD\HG
YDOXH#LV#QRW#LQ#WKLV#XQLW,

45 8QLWV#RI#JHRLGDO#VHSDUDWLRQ/#P %0%/#DOVR#ZKHQ#YDOXH#DW#WKH#(87
QRW#VKRZQ#LQ#PHWUHV

46 $JH#RI#GLIIHUHQWLDO#*36#GDWD 9DOXH#DW#WKH#(87#LI#GLIIHUHQWLDO
PRGH/#RWKHUZLVH#QXOO#ILHOG

47 'LIIHUHQWLDO#UHIHUHQFH#VWDWLRQ
,'/#3333#±#4356

9DOXH#DW#WKH#(87#LI#GLIIHUHQWLDO
PRGH/#RWKHUZLVH#QXOO#ILHOG#+IRU
*36,
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7DEOH#&15#±#&KHFNVXP
7KH#FKHFNVXP#RI#WKH#VHQWHQFHV#VKDOO#EH#FKHFNHG#ZLWK#VWDWLF#DQG#G\QDPLF#VHQWHQFHV1

6HW#FRQGLWLRQ $FWXDO#FRQGLWLRQ

(DFK#VHQWHQFH#VKDOO#VHQG#WKH#FRUUHFW#FKHFNVXP

7DEOH#&16#±#([DPSOH#±#GDWD#VWULQJ#**$#UHFHLYHG#E\#WKH#(87

)LHOG )LHOG#ODEHO 9DOXH#VHQW#WR#(87#LQ
WKH#GDWD#VHQWHQFH

([SHFWHG#YDOXH#RQ#WKH#(87 'LVSOD\HG#YDOXH
RQ#WKH#(87

4 87& 454688 1R#YDOXH#+7LPH# #7LPH#RI#IL[#EDVHG#RQ
87&/#QRW#WR#EH#XVHG#DV#87&,

5#.#6 /$7 676613<</1 67°6613<<*#1
8<8<13<</6 8<°8<13<<*#6
1XOO0)LHOG 1R#RU#LQYDOLG#VLJQHG#SRVLWLRQ

7#.#8 /21 347781<<</#( 47°781<<<*#(
4:<8<1<<</#: 4:<°8<1<<<*#:
1XOO0)LHOG 1R#RU#LQYDOLG#VLJQHG#SRVLWLRQ

9 *36#TXDOLW\#LQGLFDWRU 3 1R#RU#LQYDOLG#VLJQHG#SRVLWLRQ
4 6HQG#SRVLWLRQ#ZLWK#ODEHO#*36
5 6HQG#SRVLWLRQ#ZLWK#ODEHO#'*36
6 6HQG#SRVLWLRQ#ZLWK#ODEHO#*36#RU#*36

ZLWK#336
DQ\#RWKHU#YDOXH 1R#RU#LQYDOLG#VLJQHG#SRVLWLRQ
5#0!#4 $ODUP/#VHQG#SRVLWLRQ#ZLWK#ODEHO#*36
5#0!#3 $ODUP/#QR#RU#LQYDOLG#VLJQHG#SRVLWLRQ
5#0!#6 6HQG#SRVLWLRQ#ZLWK#ODEHO#*36
6#0!#4 6HQG#SRVLWLRQ#ZLWK#ODEHO#*36
4#0!#5 $ODUP/#VHQG#SRVLWLRQ#ZLWK#ODEHO#'*36
6#0!#3 $ODUP/#QR#RU#LQYDOLG#VLJQHG#SRVLWLRQ
7#±#;#+HDFK#YDOXH#ZDV#VHQW
WR#WKH#(87,

6HQG#SRVLWLRQ#ZLWK#WKH#ODEHO
FRUUHVSRQGLQJ#WR#WKH#VHQW#YDOXH/#DQ#DODUP
DQG#FRUUHVSRQGLQJ#ODEHO#LI#WKH#YDOXH#KDV
FKDQJHG

4#0!#DQ\#RWKHU#YDOXH $ODUP/#QR#RU#LQYDOLG#VLJQHG#SRVLWLRQ
1XOO#ILHOG $ODUP/#QR#RU#LQYDOLG#VLJQHG#SRVLWLRQ

: 1XPEHU#RI#VDWHOOLWHV#LQ
XVH/#33#±#45/#PD\#EH
GLIIHUHQW#IURP#WKH
QXPEHU#LQ#YLHZ

7 7

45 45
; +RUL]RQWDO#GLOXWLRQ#RI

SUHFLVLRQ#++'23,
4/3 4/3

8/8 8/8
<#.#43 $QWHQQD#DOWLWXGH

DERYH2EHORZ#PHDQ
VHD#OHYHO/#8QLWV#RI
DQWHQQD#DOWLWXGH/#P

476/8/0 476/8#P

±49/3/0 ±49/3#P
44#.#45 *HRLGDO#VHSDUDWLRQ/

8QLWV#RI#JHRLGDO
VHSDUDWLRQ/#P

76/8/0 76/8#P

±53/6/0 ±53/6#P
7 7
53 53

46 $JH#RI#GLIIHUHQWLDO
*36#GDWD/#VHF

1XOO#ILHOG#IRU#*36 1R#YDOXH
3646 3646
3647 3647

47 'LIIHUHQWLDO
UHIHUHQFH#VWDWLRQ
,'/#3333#±#4356

1XOO#ILHOG#IRU#*36 1R#YDOXH
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7DEOH#&17#±#([DPSOH#±#&KHFNVXP

6HQG#WR#(87 ([SHFWHG#YDOXH
RQ#WKH#(87

'LVSOD\HG#YDOXH
RQ#WKH#(87

'DWD#VWULQJ#**$#ZLWK
FRUUHFW#FKHFNVXP

6HQG#SRVLWLRQ#ZLWK#UHOHYDQW
ODEHO

'DWD#VWULQJ#**$#ZLWK
LQFRUUHFW#FKHFNVXP

1R#RU#LQYDOLG#VLJQHG
SRVLWLRQ#+DODUP#ZKHQ#WKH
FKHFNVXP#FKDQJHV#IURP
FRUUHFW#WR#LQFRUUHFW,

7DEOH#&18#±#%UHDN#RI#GDWD#OLQH

6HQG#WR#(87 ([SHFWHG#YDOXH
RQ#WKH#(87

'LVSOD\HG#YDOXH
RQ#WKH#(87

%UHDN#RI#GDWD#OLQH#GXULQJ
WUDQVPLVVLRQ#RI#YDOLG#GDWD
VWULQJV

$ODUP#DIWHU#WLPH0RXW#RI
PD[LPXP#63#V/#QR#RU
LQYDOLG#VLJQHG#SRVLWLRQ

127(## 5HIHU#WR#7DEOH#&14#IRU#DQ#H[DPSOH#RI#WKH#UDQJH#RI#VHQWHQFHV1
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%LEOLRJUDSK\

,(&# 93;:504=4<<;/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
5DGDU# SORWWLQJ# DLGV# ±#3DUW# 4=#$XWRPDWLF# UDGDU# SORWWLQJ# DLGV# +$53$,# ±#0HWKRGV# RI# WHVWLQJ# DQG
UHTXLUHG#WHVW#UHVXOWV

,(&# 93;:505=4<<</# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
5DGDU#SORWWLQJ#DLGV#±#3DUW#5=#$XWRPDWLF# WUDFNLQJ#DLGV# +$7$,#±#0HWKRGV#RI# WHVWLQJ#DQG# UHTXLUHG
WHVW#UHVXOWV

,(&# 93<6904=4<<</# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
5DGDU# ±# 3DUW# 4=# 6KLSERUQH# UDGDU# ±# 3HUIRUPDQFH# UHTXLUHPHQWV# ±# 0HWKRGV# RI# WHVWLQJ# DQG
UHTXLUHG#WHVW#UHVXOWV

,(&# 93<6905=4<<;/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
5DGDU#±#3DUW#5=#6KLSERUQH#UDGDU# IRU#KLJK0VSHHG#FUDIW# ++6&,#±#0HWKRGV#RI# WHVWLQJ#DQG# UHTXLUHG
WHVW#UHVXOWV

,(&#93<6906/##0DULWLPH#QDYLJDWLRQ#DQG#UDGLRFRPPXQLFDWLRQ#HTXLSPHQW#DQG#V\VWHPV#±#5DGDU
±#3DUW#6=#6KLSERUQH#UDGDU#ZLWK#FKDUW#IDFLOLWLHV#±#0HWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV#4,

,(&#93<6907/##0DULWLPH#QDYLJDWLRQ#DQG#UDGLRFRPPXQLFDWLRQ#HTXLSPHQW#DQG#V\VWHPV#±#5DGDU
±#3DUW#7=#6KLSERUQH#UDGDU#±#(&',6#EDFN0XS#±#0HWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV#4,

,(&# 93<78=4<<9/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
*HQHUDO#UHTXLUHPHQWV#±#0HWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 94356=4<<</# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
0DULQH# VSHHG# DQG# GLVWDQFH# PHDVXULQJ# HTXLSPHQW# +6'0(,# ±# 3HUIRUPDQFH# UHTXLUHPHQWV# ±
0HWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV#4,

,(&#943:8=4<<4/#/RUDQ0&# UHFHLYHUV# IRU#VKLSV#±#0LQLPXP#SHUIRUPDQFH#VWDQGDUGV#±#0HWKRGV#RI
WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:04=4<<5/# *OREDO# PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# 4=# 5DGDU
WUDQVSRQGHU# ±#0DULQH# VHDUFK# DQG# UHVFXH# +6$57,# ±#2SHUDWLRQDO# DQG# SHUIRUPDQFH# UHTXLUHPHQWV/
PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV ##

,(&# 943<:05=4<<7/#*OREDO#PDULWLPH#GLVWUHVV#DQG#VDIHW\#V\VWHP# +*0'66,#±#3DUW# 5=#&263$60
6$56$7#(3,5%#±#6DWHOOLWH#HPHUJHQF\#SRVLWLRQ#LQGLFDWLQJ#UDGLR#EHDFRQ#RSHUDWLQJ#RQ#739#0+]#±
2SHUDWLRQDO#DQG#SHUIRUPDQFH#UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:06=4<<7/# *OREDO# PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# 6=# 'LJLWDO
VHOHFWLYH# FDOOLQJ# +'6&,# HTXLSPHQW# ±#2SHUDWLRQDO# DQG# SHUIRUPDQFH# UHTXLUHPHQWV/#PHWKRGV# RI
WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&#943<:07=4<<7/#*OREDO#PDULWLPH#GLVWUHVV#DQG#VDIHW\#V\VWHP#+*0'66,#±#3DUW#7=#,10$56$70&
VKLS# HDUWK# VWDWLRQ# DQG# ,10$56$7# HQKDQFHG# JURXS# FDOO# +(*&,# HTXLSPHQW# ±# 2SHUDWLRQDO# DQG
SHUIRUPDQFH#UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&#943<:08=4<<:/#*OREDO#PDULWLPH#GLVWUHVV#DQG#VDIHW\#V\VWHP# +*0'66,#±#3DUW#8=# ,QPDUVDW0(#±
(PHUJHQF\# SRVLWLRQ# LQGLFDWLQJ# UDGLR# EHDFRQ# +(3,5%,# RSHUDWLQJ# WKURXJK# WKH# ,QPDUVDW# V\VWHP# ±
2SHUDWLRQDO#DQG#SHUIRUPDQFH#UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:09=4<<8/#*OREDO#PDULWLPH#GLVWUHVV#DQG#VDIHW\#V\VWHP# +*0'66,#±#3DUW# 9=#1DUURZEDQG
GLUHFW0SULQWLQJ# WHOHJUDSK#HTXLSPHQW# IRU#WKH#UHFHSWLRQ#RI#QDYLJDWLRQDO#DQG#PHWHRURORJLFDO#ZDUQLQJV
DQG#XUJHQW#LQIRUPDWLRQ#WR#VKLSV#+1$97(;,#±#2SHUDWLRQDO#DQG#SHUIRUPDQFH#UHTXLUHPHQWV/#PHWKRGV
RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

BBBBBBBBBBB
4,## ,Q#SUHSDUDWLRQ1
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,(&# 943<:0:=4<<9/#*OREDO#PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# :=# 6KLSERUQH
9+)# UDGLRWHOHSKRQH# WUDQVPLWWHU# DQG# UHFHLYHU# ±# 2SHUDWLRQDO# DQG# SHUIRUPDQFH# UHTXLUHPHQWV/
PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:0;=4<<;/#*OREDO#PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# ;=# 6KLSERUQH
ZDWFKNHHSLQJ# UHFHLYHUV# IRU# WKH# UHFHSWLRQ# RI# GLJLWDO# VHOHFWLYH# FDOOLQJ# +'6&,# LQ# WKH#PDULWLPH#0)/
0)2+)# DQG# 9+)# EDQGV# ±#2SHUDWLRQDO# DQG# SHUIRUPDQFH# UHTXLUHPHQWV/#PHWKRGV# RI# WHVWLQJ# DQG
UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:0<=4<<:/#*OREDO#PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# <=# 6KLSERUQH
WUDQVPLWWHUV# DQG# UHFHLYHUV# IRU# XVH# LQ# WKH#0)# DQG#0)2+)# EDQGV# VXLWDEOH# IRU# WHOHSKRQ\/# GLJLWDO
VHOHFWLYH#FDOOLQJ# +'6&,#DQG#QDUURZ#EDQG#GLUHFW#SULQWLQJ# +1%'3,#±#2SHUDWLRQDO#DQG#SHUIRUPDQFH
UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 943<:045=4<<9/#*OREDO#PDULWLPH# GLVWUHVV# DQG# VDIHW\# V\VWHP# +*0'66,# ±# 3DUW# 45=# 6XUYLYDO
FUDIW# SRUWDEOH# WZR0ZD\# 9+)# UDGLRWHOHSKRQH# DSSDUDWXV# ±# 2SHUDWLRQDO# DQG# SHUIRUPDQFH
UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 9443;04=4<<9/# *OREDO# QDYLJDWLRQ# VDWHOOLWH# V\VWHPV# +*166,# ±# 3DUW# 4=# *OREDO# SRVLWLRQLQJ
V\VWHP# +*36,#±#5HFHLYHU#HTXLSPHQW#±#3HUIRUPDQFH#VWDQGDUGV/#PHWKRGV#RI# WHVWLQJ#DQG# UHTXLUHG
WHVW#UHVXOWV

,(&# 9443;05=4<<;/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
*OREDO# QDYLJDWLRQ# VDWHOOLWH# V\VWHPV# +*166,# ±# 3DUW# 5=# *OREDO# QDYLJDWLRQ# VDWHOOLWH# V\VWHP
+*/21$66,#±#5HFHLYHU#HTXLSPHQW#±#3HUIRUPDQFH#VWDQGDUGV/#PHWKRGV#RI# WHVWLQJ#DQG# UHTXLUHG
WHVW#UHVXOWV

,(&# 94468=4<<5/# 'HFFD# QDYLJDWRU# V\VWHP=# 5HFHLYHUV# IRU# VKLSV# ±# 0LQLPXP# SHUIRUPDQFH
VWDQGDUGV#±#0HWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 944:7=4<<;/# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
(OHFWURQLF# FKDUW# GLVSOD\# DQG# LQIRUPDWLRQ# V\VWHP# +(&',6,# ±# 2SHUDWLRQDO# DQG# SHUIRUPDQFH
UHTXLUHPHQWV/#PHWKRGV#RI#WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 9453<=4<<</# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
,QWHJUDWHG# EULGJH# V\VWHPV# +,%6,# ±#2SHUDWLRQDO# DQG# SHUIRUPDQFH# UHTXLUHPHQWV# ±#0HWKRGV# RI
WHVWLQJ#DQG#UHTXLUHG#WHVW#UHVXOWV

,(&# 94<<9/# /# 0DULWLPH# QDYLJDWLRQ# DQG# UDGLRFRPPXQLFDWLRQ# HTXLSPHQW# DQG# V\VWHPV# ±
6KLSERUQH# YR\DJH# GDWD# UHFRUGHUV# ±#3HUIRUPDQFH# VWDQGDUGV/#PHWKRGV# RI# WHVWLQJ# DQG# UHTXLUHG
WHVW#UHVXOWV#+9'5,#4,

,(&2,62#449:7/#/#6KLSV#DQG#PDULQH#WHFKQRORJ\#±#+HDGLQJ#FRQWURO#V\VWHPV#4,

,62# 77<=4<<:/# 6KLSV# DQG#PDULQH# WHFKQRORJ\# ±#0DJQHWLF# FRPSDVVHV/# ELQQDFOHV# DQG# D]LPXWK
UHDGLQJ#GHYLFHV#±#&ODVV#$

,62# 559<=4<<5/# 6KLSEXLOGLQJ# ±# &ODVV# $# PDJQHWLF# FRPSDVVHV/# D]LPXWK# UHDGLQJ# GHYLFHV# DQG
ELQQDFOHV#±#7HVWV#DQG#FHUWLILFDWLRQ

,62#;:5;=4<<:/#6KLSV#DQG#PDULQH#WHFKQRORJ\#±#0DULQH#J\UR0FRPSDVVHV

,62#<;:8=4<<9/#6KLSV#DQG#PDULQH#WHFKQRORJ\#±#0DULQH#HFKR0VRXQGLQJ#HTXLSPHQW

,02# $1667=4<:8/# 5HFRPPHQGDWLRQ# RQ# RSHUDWLRQDO# VWDQGDUGV# IRU# UDGLRWHOHSKRQH# WUDQVPLWWHUV
DQG#UHFHLYHUV

,02#$16;5=4<::/#0DJQHWLF#FRPSDVVHV>#FDUULDJH#DQG#SHUIRUPDQFH#VWDQGDUGV

,02#$16;6=4<::/#2SHUDWLRQDO#VWDQGDUGV#IRU#UDGLRWHOHSKRQH#ZDWFK#UHFHLYHUV

BBBBBBBBBBB
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,02#$16;8=4<::/#2SHUDWLRQDO#VWDQGDUGV#IRU#9+)#UDGLRWHOHSKRQH#LQVWDOODWLRQV

,02#$1754=4<:</#2SHUDWLRQDO#VWDQGDUGV#IRU#UDGLRWHOHSKRQH#DODUP#VLJQDO#JHQHUDWRUV

,02#$1757=4<:</#3HUIRUPDQFH#VWDQGDUGV#IRU#J\UR0FRPSDVVHV

,02#06&197+9:,=4<<9/#$QQH[#7#±#3HUIRUPDQFH#VWDQGDUGV#IRU#UDGDU#HTXLSPHQW

,02#$1857=4<;6/#3HUIRUPDQFH#VWDQGDUGV#IRU#9+)#PXOWLSOH#ZDWFK#IDFLOLWLHV

,02#$1858=4<;6/#3HUIRUPDQFH# VWDQGDUGV# IRU# QDUURZ0EDQG# GLUHFW# SULQWLQJ# WHOHJUDSK# HTXLSPHQW
IRU#WKH#UHFHSWLRQ#RI#QDYLJDWLRQDO#DQG#PHWHRURORJLFDO#ZDUQLQJV#DQG#XUJHQW#LQIRUPDWLRQ#WR#VKLSV

,02#$1859=4<;6/#3HUIRUPDQFH#VWDQGDUGV#IRU#UDWH0RI0WXUQ#LQGLFDWRUV

,02#$18:3=4<;8/#7\SH#DSSURYDO#RI#VKLS#HDUWK#VWDWLRQV

,02#$1995=4<;</#3HUIRUPDQFH#VWDQGDUGV#IRU#IORDW0IUHH#UHOHDVH#DQG#DFWLYDWLRQ#DUUDQJHPHQWV#IRU
HPHUJHQF\#UDGLR#HTXLSPHQW

,02#$1997=4<;</#3HUIRUPDQFH#VWDQGDUGV#IRU#HQKDQFHG#JURXS#FDOO#HTXLSPHQW

,02#$1998=4<;</#3HUIRUPDQFH#VWDQGDUGV#IRU#UDGLR#GLUHFWLRQ0ILQGLQJ#V\VWHPV

,02# $19<7=4<<4/# *HQHUDO# UHTXLUHPHQWV# IRU# VKLSERUQH# UDGLR# HTXLSPHQW# IRUPLQJ# SDUW# RI# WKH
*OREDO#PDULWLPH#GLVWUHVV#DQG#VDIHW\#V\VWHP#+*0'66,#DQG#IRU#HOHFWURQLF#QDYLJDWLRQDO#DLGV

,02#$19<:=4<<4/#3HUIRUPDQFH#VWDQGDUGV#IRU#VXUYLYDO#FUDIW#UDGDU#WUDQVSRQGHUV#IRU#XVH#LQ#VHDUFK
DQG#UHVFXH#RSHUDWLRQV

,02#$1:33=4<<4/#3HUIRUPDQFH# VWDQGDUGV# IRU# QDUURZ0EDQG# GLUHFW0SULQWLQJ# WHOHJUDSK# HTXLSPHQW
IRU# WKH# UHFHSWLRQ#RI#QDYLJDWLRQDO#DQG#PHWHRURORJLFDO#ZDUQLQJV#DQG#XUJHQW# LQIRUPDWLRQ# WR# VKLSV
+06,#E\#+),

,02#$1;35=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VXUYLYDO#FUDIW#UDGDU#WUDQVSRQGHUV#IRU#XVH#LQ#VHDUFK
DQG#UHVFXH#RSHUDWLRQV

,02#$1;36=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#9+)#UDGLR#LQVWDOODWLRQV#FDSDEOH#RI#YRLFH
FRPPXQLFDWLRQ#DQG#GLJLWDO#VHOHFWLYH#FDOOLQJ

,02#$1;37=4<<8/#3HUIRUPDQFH#VWDQGDUGV# IRU#VKLSERUQH#0)# UDGLR# LQVWDOODWLRQV#FDSDEOH#RI#YRLFH
FRPPXQLFDWLRQ#DQG#GLJLWDO#VHOHFWLYH#FDOOLQJ

,02#$1;38=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#IORDW0IUHH#9+)#HPHUJHQF\#SRVLWLRQ0LQGLFDWLQJ#UDGLR
EHDFRQV

,02# $1;39=4<<8/# 3HUIRUPDQFH# VWDQGDUGV# IRU# VKLSERUQH#0)2+)# UDGLR# LQVWDOODWLRQV# FDSDEOH# RI
YRLFH#FRPPXQLFDWLRQ/#QDUURZ0EDQG#GLUHFW#SULQWLQJ#DQG#GLJLWDO#VHOHFWLYH#FDOOLQJ

,02# $1;3:=4<<8/# 3HUIRUPDQFH# VWDQGDUGV# IRU# ,10$56$70&# VKLS# HDUWK# VWDWLRQV# FDSDEOH# RI
WUDQVPLWWLQJ#DQG#UHFHLYLQJ#GLUHFW0SULQWLQJ#FRPPXQLFDWLRQV

,02#$1;3;=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLS#HDUWK#VWDWLRQV#FDSDEOH#RI#WZR0ZD\#FRPPXQLFDWLRQV

,02#$1;3<=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VXUYLYDO#FUDIW#WZR0ZD\#9+)#UDGLRWHOHSKRQH#DSSDUDWXV

,02#$1;43=4<<8/#3HUIRUPDQFH# VWDQGDUGV# IRU# IORDW0IUHH# VDWHOOLWH# HPHUJHQF\# SRVLWLRQ0LQGLFDWLQJ
UDGLR#EHDFRQV#+(3,5%V,#RSHUDWLQJ#RQ#739#0+]

,02#$1;45=4<<8/#3HUIRUPDQFH# VWDQGDUGV# IRU# IORDW0IUHH# VDWHOOLWH# HPHUJHQF\# SRVLWLRQ0LQGLFDWLQJ
UDGLR#EHDFRQV#RSHUDWLQJ#WKURXJK#WKH#JHRVWDWLRQDU\#,10$56$7#VDWHOOLWH#V\VWHP#RQ#4/9#*+]

,02#$1;49=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#'(&&$#1$9,*$725#UHFHLYHUV
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,02#$1;4:=4<<8/#3HUIRUPDQFH#VWDQGDUGV# IRU#HOHFWURQLF#FKDUW#GLVSOD\#DQG# LQIRUPDWLRQ#V\VWHPV
+(&',6,

,02#$1;4;=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#/25$10&#DQG#&+$<.$#UHFHLYHUV

,02# $1;4<=4<<8/# 3HUIRUPDQFH# VWDQGDUGV# IRU# VKLSERUQH# JOREDO# SRVLWLRQLQJ# V\VWHP# +*36,
UHFHLYHU#HTXLSPHQW

,02#$1;53=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#QDYLJDWLRQDO#UDGDU#HTXLSPHQW#IRU#KLJK0VSHHG#FUDIW

,02#$1;54=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#J\UR0FRPSDVVHV#IRU#KLJK0VSHHG#FUDIW

,02#$1;55=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#DXWRPDWLF#VWHHULQJ#DLGV#+DXWRPDWLF#SLORWV,#IRU#KLJK0
VSHHG#FUDIW

,02#$1;56=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#DXWRPDWLF#UDGDU#SORWWLQJ#DLGV#+$53$V,

,02#$1;57=4<<8/#3HUIRUPDQFH#VWDQGDUGV#IRU#GHYLFHV#WR#LQGLFDWH#VSHHG#DQG#GLVWDQFH

,02#$1;94=#4<<:/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#YR\DJH#GDWD#UHFRUGHUV#+9'5V,

,02#06&186+99,/#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#*/21$66#UHFHLYHU#HTXLSPHQW

,02#06&189+99,/#$PHQGPHQWV#WR#5HVROXWLRQ#$1;43+4<,#±#3HUIRUPDQFH#VWDQGDUGV# IRU#IORDW0IUHH
VDWHOOLWH#HPHUJHQF\#SRVLWLRQ0LQGLFDWLQJ#UDGLR#EHDFRQV#+(3,5%V,#RSHUDWLQJ#RQ#739#0+]

,02#06&197+9:,/#$GRSWLRQ#RI#QHZ#DQG#DPHQGHG#SHUIRUPDQFH#VWDQGDUGV=

$QQH[#4#±#3HUIRUPDQFH#VWDQGDUGV#IRU#,QWHJUDWHG#%ULGJH#6\VWHPV#+,%6,

$QQH[#5#±#3HUIRUPDQFH#VWDQGDUGV#IRU#VKLSERUQH#'*36#DQG#'*/21$66#PDULWLPH#UDGLR#EHDFRQ
UHFHLYHU#HTXLSPHQW

$QQH[#6#±#$PHQGPHQWV#WR#5HVROXWLRQ#$1675+,;,=#3HUIRUPDQFH#VWDQGDUGV#IRU#DXWRPDWLF#SLORWV

$QQH[#7#±#$PHQGPHQWV# WR#5HVROXWLRQ#$17::+;,,,=#3HUIRUPDQFH#VWDQGDUGV# IRU# UDGDU#HTXLSPHQW
+LQFOXGHV#$7$#DQG#(3$,

$QQH[# 8# ±#$PHQGPHQWV# WR#5HVROXWLRQ#$1;4:+4<,=#3HUIRUPDQFH# VWDQGDUGV# IRU# HOHFWURQLF# FKDUW
GLVSOD\#DQG#LQIRUPDWLRQ#V\VWHP#+(&',6,

,02# 06&19;+9;,/# $GRSWLRQ# RI# DPHQGPHQWV# WR# SHUIRUPDQFH# VWDQGDUGV# IRU# VKLSERUQH
UDGLRFRPPXQLFDWLRQ#HTXLSPHQW=

$QQH[# 4# ±#$PHQGPHQWV# WR#5HVROXWLRQ#$1;36+4<,=#3HUIRUPDQFH# VWDQGDUGV# IRU# VKLSERUQH#9+)
UDGLR#LQVWDOODWLRQV#FDSDEOH#RI#YRLFH#FRPPXQLFDWLRQ#DQG#GLJLWDO#VHOHFWLYH#FDOOLQJ

$QQH[# 5# ±# $PHQGPHQWV# WR# 5HVROXWLRQ# $1;37+4<,=# 3HUIRUPDQFH# VWDQGDUGV# IRU# VKLSERUQH# 0)
UDGLR#LQVWDOODWLRQV#FDSDEOH#RI#YRLFH#FRPPXQLFDWLRQ#DQG#GLJLWDO#VHOHFWLYH#FDOOLQJ

$QQH[#6#±#$PHQGPHQWV# WR#5HVROXWLRQ#$1;39+4<,=#3HUIRUPDQFH#VWDQGDUGV# IRU#VKLSERUQH#0)2+)
UDGLR# LQVWDOODWLRQV# FDSDEOH# RI# YRLFH# FRPPXQLFDWLRQ/# QDUURZ0EDQG# GLUHFW0SULQWLQJ# DQG# GLJLWDO
VHOHFWLYH#FDOOLQJ

$QQH[# 7# ±# $PHQGPHQWV# WR# 5HVROXWLRQ# $1;3:+4<,=# 3HUIRUPDQFH# VWDQGDUGV# IRU# ,10$56$7
VWDQGDUG0&# VKLS# HDUWK# VWDWLRQV# FDSDEOH# RI# WUDQVPLWWLQJ# DQG# UHFHLYLQJ# GLUHFW0SULQWLQJ
FRPPXQLFDWLRQV

,02#06&1:7#+9<,=4<<;/#$QQH[#7#±#3HUIRUPDQFH#VWDQGDUGV#IRU#HFKR0VRXQGLQJ#HTXLSPHQW

,02#6DIHW\#RI#/LIH#DW#6HD#&RQYHQWLRQ# +62/$6,# 49046+J,=4<:;# +DV#DPHQGHG,/#5DGLRWHOHJUDSK
LQVWDOODWLRQV#IRU#OLIHERDWV#UHVHUYH#VRXUFH#RI#HQHUJ\
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,7805#0154<04=4<99/#$ODUP#VLJQDO#IRU#XVH#RQ#WKH#PDULWLPH#UDGLRWHOHSKRQ\#GLVWUHVV#IUHTXHQF\#RI
5#4;5#N+]

,7805#017;<05=4<<8/#7HFKQLFDO#FKDUDFWHULVWLFV#RI#9+)# UDGLRWHOHSKRQH#HTXLSPHQW#RSHUDWLQJ# LQ
WKH#PDULWLPH#PRELOH#VHUYLFH#LQ#FKDQQHOV#VSDFHG#E\#58#N+]

,7805#017<404=4<;9/#7UDQVODWLRQ#EHWZHHQ#DQ# LGHQWLW\#QXPEHU#DQG# LGHQWLWLHV# IRU#GLUHFW0SULQWLQJ
WHOHJUDSK\#LQ#WKH#PDULWLPH#PRELOH#VHUYLFH

,7805#017<509=4<<8/#2SHUDWLRQDO#SURFHGXUHV#IRU#WKH#XVH#RI#GLUHFW0SULQWLQJ#WHOHJUDSK#HTXLSPHQW
LQ#WKH#PDULWLPH#PRELOH#VHUYLFH

,7805#0187305=4<<3/#2SHUDWLRQDO#DQG#WHFKQLFDO#FKDUDFWHULVWLFV#IRU#DQ#DXWRPDWHG#GLUHFW0SULQWLQJ
WHOHJUDSK# V\VWHP# IRU# SURPXOJDWLRQ# RI# QDYLJDWLRQDO# DQG# PHWHRURORJLFDO# ZDUQLQJV# DQG# XUJHQW
LQIRUPDWLRQ#WR#VKLSV

,7805# 018740;=4<<:/# 2SHUDWLRQDO# SURFHGXUHV# IRU# WKH# XVH# RI# GLJLWDO# VHOHFWLYH0FDOOLQJ# +'6&,
HTXLSPHQW#LQ#WKH#PDULWLPH#PRELOH#VHUYLFH

,7805#0195806=4<<8/#'LUHFW0SULQWLQJ# WHOHJUDSK#HTXLSPHQW#HPSOR\LQJ#DXWRPDWLF# LGHQWLILFDWLRQ# LQ
WKH#PDULWLPH#PRELOH#VHUYLFH

,7805#0195;06=4<<6/#7HFKQLFDO#FKDUDFWHULVWLFV#IRU#VHDUFK#DQG#UHVFXH#UDGDU#WUDQVSRQGHUV

,7805#0196506=4<<:/#7UDQVPLVVLRQ#FKDUDFWHULVWLFV#RI#D#VDWHOOLWH#HPHUJHQF\#SRVLWLRQ0LQGLFDWLQJ
UDGLR#EHDFRQ#+VDWHOOLWH#(3,5%,#V\VWHP#RSHUDWLQJ#WKURXJK#JHRVWDWLRQDU\#VDWHOOLWHV#LQ#WKH#4/9#*+]
EDQG

,7805#0196604=4<<3/#7UDQVPLVVLRQ#FKDUDFWHULVWLFV#RI#D#VDWHOOLWH#HPHUJHQF\#SRVLWLRQ0LQGLFDWLQJ
UDGLREHDFRQ#+VDWHOOLWH#(3,5%,#V\VWHP#RSHUDWLQJ# WKURXJK#D# ORZ#SRODU0RUELWLQJ#VDWHOOLWH#V\VWHP# LQ
WKH#739#0+]#EDQG

,7805# 019;;=4<<3/# 7HFKQLFDO# FKDUDFWHULVWLFV# IRU# D# KLJK# IUHTXHQF\# GLUHFW0SULQWLQJ# WHOHJUDSK
V\VWHP#IRU#SURPXOJDWLRQ#RI#KLJK#VHDV#DQG#1$97(;0W\SH#PDULWLPH#VDIHW\#LQIRUPDWLRQ

,7805# 019;<05=4<<6/# ,QWHUQDWLRQDO# PDULWLPH# 9+)# UDGLRWHOHSKRQH# V\VWHP# ZLWK# DXWRPDWLF
IDFLOLWLHV#EDVHG#RQ#'6&#VLJQDOOLQJ#IRUPDW

,7805# 019<6=4<<3/# 7HFKQLFDO# FKDUDFWHULVWLFV# RI# 9+)# HPHUJHQF\# SRVLWLRQ0LQGLFDWLQJ# UDGLR
EHDFRQV#XVLQJ#GLJLWDO#VHOHFWLYH#FDOOLQJ#+'6&#9+)#(3,5%,

,7807# 7183=4<<5/# ,QWHUQDWLRQDO# 5HIHUHQFH# $OSKDEHW# +,5$,# +)RUPHUO\# ,QWHUQDWLRQDO# $OSKDEHW
1R1#8#RU#,$8,#±#,QIRUPDWLRQ#WHFKQRORJ\#±#:0ELW#FRGHG#FKDUDFWHU#VHW#IRU#LQIRUPDWLRQ#LQWHUFKDQJH

,10$56$7=4<<6/#,10$56$70&#6\VWHP#GHILQLWLRQ#PDQXDO#+6'0,/#9ROXPH#6=#6KLS#HDUWK#VWDWLRQ
DQG#DQ#(*&#UHFHLYHU#WHFKQLFDO#UHTXLUHPHQWV

,10$56$7=4<<5/#,10$56$70(#6\VWHP#GHILQLWLRQ#PDQXDO#+6'0,

&263$606$56$7=4<<8/# &26# 71334# 6SHFLILFDWLRQ# IRU# &263$606$56$7# 739# 0+]# GLVWUHVV
EHDFRQV

$16,#;#6148=4<:9/#$PHULFDQ#1DWLRQDO#6WDQGDUGV# ,QVWLWXWH#±#&KDUDFWHU#VWUXFWXUH#DQG#FKDUDFWHU
SDULW\#VHQVH#IRU#VHULDO0E\0ELW#FRPPXQLFDWLRQ

$16,#;#6149=4<:9/#$PHULFDQ#1DWLRQDO#6WDQGDUGV#,QVWLWXWH#±#%LW#VHTXHQFLQJ#RI#WKH#$16#FRGH#RI
LQIRUPDWLRQ#LQWHUFKDQJH#LQ#VHULDO0E\0ELW#GDWD#WUDQVPLVVLRQ

$16,#;#617=4<::/#$PHULFDQ#1DWLRQDO#6WDQGDUGV#,QVWLWXWH#±#&RGH#IRU#LQIRUPDWLRQ#LQWHUFKDQJH
127(#4## $OO#,780527#UHIHUHQFHV#GHYHORSHG#EHIRUH#4<<6#ZHUH#IRUPHUO\#&&,52&&,77#5HFRPPHQGDWLRQV1

127(#5## $OO#,(&#VWDQGDUGV#ZHUH#SUHIL[HG#9QQQQ#GXULQJ#4<<:#WR#DOLJQ#ZLWK#&(12&(1(/(&#QXPEHULQJ#V\VWHPV1
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####,6%1#50;64;0[[[[0[

,&6##661393134>#7:13531:3

7\SHVHW#DQG#SULQWHG#E\#WKH#,(&#&HQWUDO#2IILFH
*(1(9$/#6:,7=(5/$1'


